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Figure 2 Schematic diagram of
the reactions leading to polar ozone
depletion.
and
HCl + HOCl PSC−→ Cl2 + H2O. 7.
Molecular chlorine is rapidly photolyzed into atomic chlorine radicals in spring-
time at polar sunrise. Because concentrations of atomic oxygen are low at the
altitudes of PSCs, the catalytic cycle outlined in Reactions 2 and 3 is not efficient
at destroying ozone in this region of the stratosphere. Instead, ozone is destroyed
by chlorine radicals through the following catalytic cycle (14):
2 × (Cl + O3 → ClO + O2) 8.
ClO + ClO + M → (ClO)2 + M 9.
(ClO)2 + hν → ClO2 + Cl 10.
ClO2 + M → Cl + O2 + M 11.
−−−−−−−−−−−−−−−−−−−−−−
net: 2O3 → 3O2.
Reactions 8–11 continue unabated until terminated by Reactions 4 and 5, thereby
reforming ClONO2 or HCl. However, PSC surfaces rapidly convert these pho-
tochemically inert forms of chlorine back into active chlorine by heterogeneous
Reactions 6 and 7. Therefore, rapid ozone loss continues, and ozone remains
depleted until the dissipation of the polar vortex. Because PSCs are situated in
the middle of the ozone layer, heterogeneous chemistry on PSCs can destroy large
3L    "	   
	 	 	7 	 
 	 	 	 	  
S;A9<oiP@5B+B+;ABﬀWYTlqb!WYB+b9<oc1@5aeWY`E;ABﬂŁﬀ`YsT+FR_WYF+`Q~d9<`EVﬂop@5a<;AT+aeWY`E;ACvRSF+a<@5`S`_WYCEDGF9<BW%H_@5oWY`E;
RSF+a<@5`E`_WYV+9<%WYa<;c+F+@YH_@5a6¦CE9<;A`yHk4x© a<a<;A`EV+9<B+b5C9<CyH;ACpB+9<DGF!HﬂV+;A`p9<B O354MLGQCE9<?A?A9<;A`yH_;)%W%HGWYa6¦H_9 
CEDGF+;pm`E;A9<CEc+`E@5?A;"!+V+;A`J=:?A@5B9<B-V+9<;ACE;A`
L
;Ab59<@5BV+;A`JPH_`_W%H_@5CEc+FsWY`E;; p?A9<;AB!H>?A;A`ECyHs@5`yHk#VﬀW
V+9<;-m@5B+?A;AB!H_`_W%H_9<@5B 5@5BgW%H_@5oWY`E;AoªPlWYT+;A`ECyH_@43.9<B V+;ABg¨s@5F+;AB'V+;A`rNQP+RSCCE;AF+`ﬂb5;A`E9<B+b
9<CyHk4
PHGW%HEH_V+;ACECE;AB{~d9<`EV=:?A@5BV+T+`EDGF RSF+a<@5`E`_WYV+9<%WYa<;9<B-q@5a<b5;AB+V+;Ao %W%HGWYa6¦H_9<CEDGF+;AB{N`E@5?A;"!
?A;A`ECyHs@5`yHM \I@5a<9<BﬀW«;^H WYa 463/Z5}!KN 1
LO RSa

=0ﬃªRSa=

=

Q
RSa=

RSa=

\ﬁ O RSa=;Q
 
\
O RSa=;Q

F'&ﬀªRSa=

RSa
RSa=

\ﬁ RSa

=
 
\
B+;^HEH_@1L5=0ﬃ [!=

O354 Z&Q
7:9<;:N`E@5?A;ACECE;O354 Z&QxaeWYTlq;ABﬂT+B!5;A`Eop9<B+V+;A`yHdWYXX+9<CSCE9<;:V+T+`EDGF
L
;kWY!H_9<@5B+;AB O354 [&QxT+B+V O354 j!Q
b5;ACyH_@5c+clHd~S;A`EV+;ABﬀ~S@5X1;A9#CE9<DGF~d9<;AV+;A` RSa=¤:=

@V+;A`d¨:RSaX+9<a<V+;^Hk4ﬀP@5aeWYB+b5; RE;AV+@DGF)NQP+RSC
;tzl9<CyH_9<;A`E;ABﬀ5;A`y~WYB+V+;Aa<B)V+9<;>F+;^H_;A`E@5b5;AB+;AB
L
;kWY!H_9<@5B+;ABSO354 ±&QtBO354MKGQST+B+V O354 }&QSV+9<;ACE;Jc+F+@%
H_@DGF+;Aop9<CEDGF9<B+;A`yH_;ABŁﬀ@5`Eop;AB)V+;ACRSF+a<@5`EC `_WYCEDGF?AT+`YsT+DGI9<BWY!H_965;RSF+a<@5`E`_WYV+9<%WYa<;Y4ﬀ7WYF+;A`
b5;AF!HV+;A` `_WYc+9<V+;d=:?A@5BﬀWYX+XﬀWYT«~S;A96H_;A`A5X+9<C9<o CEcsW%H_;ABŁﬀ`YsT+FR_WYF+`V+9<;S~d9<;AV+;A`EY;AF+`E;AB+V+; P@5B+B+;
V+9<;>#TlqH_oWYCECE;ABrCE@~S;A96Hd;A`y~«sWY`Eo«HdFﬀW%Hk+VﬀW4!V+9<;:n
;Aopc1;A`_W%H_T+`E;ABrqtsT+`dNQP+RSCd?ATIF+@DGFICE9<B+V
T+B+VﬂV+9<; WY!H_965;ABrRSF+a<@5`y5;A`EX+9<B+V+T+B+b5;ABWYa<a<osWYF+a<9<DGF«~d9<;AV+;A`S9<B
L
;ACE;A`y5@59<`ECET+X+CyHGWYB+?A;ABrcﬀWYCECE9 
9<;A`yH:~S;A`EV+;AB4#7WCE9<DGF-V+;A`c1@5aeWY`E;>wx@5`yH_;tz-WYTl¯
s@5CyHk15;A`Eop9<CEDGF!H>CE9<DGF-@5?A@5BﬀWY`Eop;N
@5aeWY`Ea<TlqH
op96HS@5?A@5B+`E;A9<DGF+;A`v#TlqHdWYT+Cop96HEH_a<;A`E;ABﬂS`E;A96H_;AB~WYCv;A9<B+;A`ECE;A96H_CV+9<;=:?A@5B+Y@5B+?A;AB!H_`_W%H_9<@5B9<B
V+;AB N
@5aeWY`E`E;Ab59<@5B+;AB;A`EFs@5F!HkxWYX1;A`WYB+V+;A`E;A`ECE;A96H_CpWYT+DGF ?AT;A9<B+;A`© X+BﬀWYF+op;V+;A`b5a<@5XﬀWYa<;AB
op96HEH_a<;A`E;AB)=:?A@5B+Y@5B+?A;AB!H_`_W%H_9<@5BT+o ;A9<B+9<b5;>N`E@5?A;AB!H:c+`E@ﬂ7:;A%WYV+;>qtsT+F+`yHM f{@5`Ea<V-\I;^H_;A@5`E@%
a<@5b59<DkWYa#=:`Eb!WYB+9<?kW%H_9<@5B Of¡\=;Qt#3/Z5Z5Z9N 4
fg9<DGF!H_9<b5;wx@5`_WYT+CECE;^H_?AT+B+bIqtsT+`J;A9<B+;; p?A9<;AB!H_;=:?A@5B+?A;A`ECyHs@5`ET+B+b)CE9<B+VWYT !5;A`EV+;Ao N`E@%
?A;ACECE;YV+9<;)?AT+`ﬂCE@5b5;ABﬀWYB+B!H_;ABg7:;AB+@kzl9ﬀ?A9<;A`ET+B+bT+B+V'7:;AB+96H_`E9ﬀ?A9<;A`ET+B+b{V+;A`PH_`_W%H_@5CEc+FsWY`E;
qtsT+F+`E;AB1 7:9<;
L
;kWY!H_9<@5B+;ABSO354 ±&Qt O354MKGQST+B+V
¤

=
 
¨

=
JQ 

 LY¨ ¤:=0 O35463/£&Q
qtsT+F+`E;AB9<B«V+;A`
©H_op@5CEc+FsWY`E;S?AT+` S9<a<V+T+B+bv5@5B¨ ¤:=0/;A9<B+;A`
`E;AaeW%H_96CyHGWYX+9<a<;ABPH_9<DGY@kzl9<Vl5;A`
X+9<B+V+T+B+b+4S;A9 ;AB!H_CEc+`E;ADGF+;AB+VH_9<;^q;ABn
;Aopc1;A`_W%H_T+`E;ABY@5B+V+;AB+CE9<;A`yHJ¨ ¤:=0JWYTlqxX1;ACyH_;AF+;AB+V+;
© ;A`E@5CE@5a<cﬀWY`yH_9<Y;AaM RS`ETlH_?A;ABWYB+Vr© `EB+@5a<V3/Z5}5±9N 
¨ ¤:=0 Ob!WYCQ
JQ 

 ¨ ¤:=0 OWYV+CE@5`EX+9<;A`yH7Q O3546353Q
     	 	  ﬀ 3/[
© X+X+9<a<V+T+B+br354 [.1 =:?A@5B+Y@5B+?A;AB!H_`_W%H_9<@5BWYa<CUŁﬀT+B+!H_9<@5BrV+;A` ¨s@5F+;J9<BIV+;A`U© `E!H_9<CAOa<9<B+CQT+B+V
V+;A`d© B!HGWY`E!H_9<C(O`E;ADGF!H_CQt417:9<;:X+aeWYT+;ABImT+`y5;AB)?A;A9<b5;ABrV+9<;J=:?A@5B+Y@5B+?A;AB!H_`_W%H_9<@5BﬀX1;^5@5`dV+;A`
© X+XﬀWYT«9<o.c1@5aeWY`E;AB«Łﬀ`YsT+FR_WYF+`X1;Ab59<B+B!Hk4%7:9<;`E@YH_;ABmT+`y5;AB?A;A9<b5;AB«V+;AB=:?A@5BﬀWYX+XﬀWYT4 : B«V+;A`
© B!HGWY`E!H_9<CxCE;^H_?^HCE9<DGFpV+9<; =:?A@5B+?A;A`ECyHs@5`ET+B+bX+9<C~S;A96HQ9<BVﬀWYCSŁﬀ`YsT+FR_WYF+`q@5`yH Ob5`YsT+B+;UmT+`y5;"Qt4
7:9<;SVﬀWY`Eb5;ACyH_;Aa<a6H_;AB9<B+?A;Aa<op;ACECET+B+b5;ABCE9<B+V`E;AcsWYCE;AB!HGW%H_96«qtsT+` V+;ABDGF+;Aop9<CEDGF+;ABﬂ=:?A@5BﬀWYX+XﬀWYT
9<BrV+;A` PH_`_W%H_@5CEc+FsWY`E;EM f{@5`Ea<V)\I;^H_;A@5`E@5a<@5b59<DkWYa#=:`Eb!WYB+9<?kW%H_9<@5B Of¡\=;Qt#3/Z5Z5Z9N 4
7WYV+T+`EDGF~d9<`EV5@5`YsT+X1;A`Eb5;AF+;AB+VV+9<;m@5B+?A;AB!H_`_W%H_9<@5B`E;kWY!H_965;A`<O5;A`yqtsT+b5XﬀWY`E;A`Q>PH_9<DGCyH_@430
5;A`EX+9<B+V+T+B+b5;AB O¤:=
{ 
¤:=

¤:=
ﬃ
LY¤

=
 
¨ ¤:=0

   Q9<B{V+;A`®>WYCEc+FﬀWYCE;`E;AV+T
?A9<;A`yHk~S;Aa<DGF+;qtsT+`JV+9<;ﬂ7:;kWY!H_969<;A`ET+B+bI5@5B WY!H_965;Ao RSF+a<@5`JX1;ABs@YH_9<bYH>~S;A`EV+;ABPO
L
;kWY!H_9<@5B
354 j!Qt457:9<;ACE;A`N`E@5?A;"!~d9<`EVp7:;AB+@kzl9ﬀ?A9<;A`ET+B+bb5;ABﬀWYB+B!Hk45© B+V+;A`ECQWYa<C b!WYCyqEs@5`Eop9<b5;¨ ¤:=0~d9<`EV
Y@5B+V+;AB+CE9<;A`yH_;¨ ¤:=0«BT+`«CEDGF!~S;A`c+F+@YH_@5a6¦CE9<;A`yHk#CE@VﬀW4!)V+9<;
L
sT+DG!~WYB+V+a<T+B+b9<BPH_9<DGY@kzl9 
V+;JT+B!H_;A`EX+`E@DGF+;AB-9<CyHk417:9<;«P;AV+9<op;AB!HGW%H_9<@5BrC_WYa<c1;^H_;A`EC/sWYT+`E;AFﬀWYa6H_9<b5;A`UNQP+RxNWY`yH_9<Y;AaM © `EB+@5a<V
;^H«WYa 463/Z5}5Z #Ł0WYF+;^¦;^H«WYa 463/Z5}5Z9N qtsT+F+`yH>CEDGF+a<9<;"!5a<9<DGF-?AT;A9<B+;A`>c1;A`EoWYB+;AB!H_;AB{B!HEq;A`EBT+B+b
5@5B PH_9<DGY@kzl9<V+;AB WYT+CﬂV+;A`rPH_`_W%H_@5CEc+FsWY`E; O7:;AB+96H_`E9ﬀ?A9<;A`ET+B+b+CE9<;AF+;-m>WYc+96H_;Aa:L4MKGQt4SS;A9<V+;
N`E@5?A;ACECE; FﬀWYX1;ABp?AT+`SŁﬀ@5a<b5;YYVﬀW4!>~S;AB+9<b5;A`Q¤:=

5@5`EFﬀWYB+V+;AB9<CyHk!T+oRSa=sT+X1;A`QV+9<;
L
;kWY!H_9 
@5B O354 j!Q ?AT+`YsT+DGp9<BﬂRSa=¤:=

?ATﬂV+;kWY!H_969<;A`E;AB4!wx@5`QWYa<a<;Ao²V+9<; 7:;AB+96H_`E9ﬀ?A9<;A`ET+B+b5;A`ECyHsWY`E!H
T+B+V 5;A`Ea sWYB+b5;A`yHﬂV+9<;)%W%HGWYa6¦H_9<CEDGF+;ABg=:?A@5B+?A;A`ECyHs@5`ET+B+b X+9<Cp~S;A96Hﬂ9<B VﬀWYCﬂc1@5aeWY`E;)Łﬀ`YsT+FR_WYF+`
M fWY9<X1;Aa1;^HdWYa 4613/Z5Z5Z nWYXﬀWY?kWYV+;AFr;^HdWYa 46+LY£5£5£llLY£5£l3 lŁ0WYF+;^¦;^HdWYa 46+LY£5£l3 N 4l7:9<;   p?A9<;AB+?Y
V4 F4+V+9<;J®;ACEDGF!~d9<B+V+9<b5Y;A96HdV+;A`dF+;^H_;A`E@5b5;AB+;AB
L
;kWY!H_9<@5B+;ABrFsWYB+bYHv?AT+V+;Aoi5@5BrV+;A`/ T+C_WYo
3kj    "	   
	 	 	7 	 
 	 	 	 	  
op;AB+CE;^H_?AT+B+b)T+B+VV+;A`JNFﬀWYCE;V+;A`JNQP+RxNWY`yH_9<Y;AaxWYX M ¨ WYB+CE@5B{WYB+V
L
Wk9<CEFﬀWYB+%WY`_Wl 3/Z5Z5[ 
L
Wk9<CEFﬀWYB+%WY`_WWYB+VI¨ WYB+CE@5B#3/Z5Z5± +N
;^H_;A`A3/Z5Z!KN 4+S;A9<CEc+9<;Aa<Cy~S;A9<CE;c+`E@5?A;ACECE9<;A`E;ABIq;ACyH_;«PlWYa 
c1;^H_;A`EC/sWYT+`E;^H_`E9<F!¦V+`_W%HyNWY`yH_9<Y;Aa !V+9<;vX+9<Cx?ATﬂKmhsT+X1;A`xV+;Ao¢Łﬀ`E@5CyH_c+T+B+!HQ;tzl9<CyH_9<;A`E;ABp s@5B+B+;AB
RSF+a<@5`y5;A`EX+9<B+V+T+B+b5;ABI~S;ACE;AB!H_a<9<DGF)CEDGF+B+;Aa<a<;A`UWYa<CS¯sT+CECE9<b5;H_;A`EBsWY`E;JQs@5CET+B+b5CyH_`/s@5clqDGF+;AB4
7:;A`«c1@5aeWY`E;ﬂ=:?A@5BﬀWYX+XﬀWYT 9<CyHB+9<DGF!HWYTlqUV+9<;P
sT+V+F+;Aop9<CEc+FsWY`E;ﬂX1;Ab5`E;AB+?^Hk4© T+DGF9<BV+;A`
WY`E!H_9<CEDGF+;AB PH_`_W%H_@5CEc+FsWY`E;)9<CyH;A9<B
L
sT+DGb!WYB+b V+;A`=:?A@5B+Y@5B+?A;AB!H_`_W%H_9<@5B 9<o Łﬀ`YsT+FR_WYF+`p?AT
X1;A@5XﬀWYDGF!H_;ABV+;A` RE;AV+@DGF B+9<DGF!H-CE@'b5`_Wk9<;A`E;AB+V.9<CyHkU~d9<;¡sT+X1;A`V+;Ao°P
sT+V+c1@5a UT+B+V.op96H
CE;AF+`9<;Aavb5`/s@5!5;A`E;A` R/sWYF+`Ea<9<DGF+;A`«wQWY`E9eWYB+?Y4 © X+X+9<a<V+T+B+b 354 [-?A;A9<bYH`E;AcsWYCE;AB!HGW%H_965;=:?A@5B+Y@5B
?A;AB!H_`_W%H_9<@5B+;AB'9<o WY`E!H_9<CEDGF+;AB'T+B+VgWYB!HGWY`E!H_9<CEDGF+;AB Łﬀ`YsTR_WYF+`A4S7:;A`<UB!H_;A`ECEDGF+9<;AVg?^~d9<CEDGF+;AB
V+;AB¨U;Aop9<CEc+FsWY`E;AB)FﬀW%HUop;^H_;A@5`E@5a<@5b59<CEDGF+;«®`YsT+B+V+;41ﬀf{;Ab5;AB)V+;ACUCyHGWYX+9<a<;A`E;ABrwx@5`yH_;tzI9<CyHUV+9<;
RSF+a<@5`_WY!H_969<;A`ET+B+bJ9<BpV+;A`Q;tzH_`E;Ao%WYa6H_;ABWYB!HGWY`E!H_9<CEDGF+;ABrPH_`_W%H_@5CEc+FsWY`E;U@YqHQb5;AC/sW%HEH_9<bYHk!;A9<B+;
b5;ABﬀWYT+;Sm;AB+B!H_B+9<CV+;A`5;A`ECEDGF+9<;AV+;AB+;ABNQP+Rx nx¦c1;ABT+B+VJ9<F+`E;A`T+B!H_;A`ECEDGF+9<;AV+a<9<DGF+;AB9<Bl¯sT+CECE;
9<CyH:VﬀWYF+;A` ~S;AB+9<b5;A` ~d9<DGF!H_9<b+4C: B-V+;A`¤U@5`EV+F+;Aop9<CEc+FsWY`E;9<CyH:V+9<;W%H_op@5CEc+FsWY`E9<CEDGF+;7 ¦BﬀWYop9<
WYT+CEb5;Ac+`/sWYbYH_;A`A~S@V+T+`EDGFﬂV+;A`Sc1@5aeWY`E;vfg9<`EX1;Aaﬀ~S;AB+9<b5;A`QCyHGWYX+9<a09<CyHk47:9<;ACxFﬀW%HS;A9<B+;AB~S;ACE;AB!H_a<9 
DGF+;ABr9<Bl¯ﬀT !WYTlq#V+9<;dn
;Aopc1;A`_W%H_T+`y5;A`yH_;A9<a<T+B+b+4B: BﬂV+;A`x~«sWY`Eop;A`E;ABﬂ© `E!H_9<CQCE9<B+Vﬂ7:;^HGWY9<a<CV+;A`
NQP+RxS9<a<V+T+B+bT+B+VV+;A`DGF+;Aop9<CEDGF+;AB{N`E@5?A;ACECE;5@5Bb5`E@5!5;A`S;AV+;ATlH_T+B+brqtsT+`:VﬀWYC© T+CEoW4!
V+;A`:RSF+a<@5`_WY!H_969<;A`ET+B+b+4ﬀ7:9<; <UB+CE9<DGF+;A`EF+;A96Hk0op96HdV+;A` WY!H_T+;Aa<a<;J\I@V+;Aa<a<;>;A9<B+;AB=:?A@5BﬀWYX+XﬀWYT
9<BBs@5`EV+a<9<DGF+;ABS`E;A96H_;AB)5@5`EF+;A`EC_WYb5;AB%WYB+B5@5BV+;A`:b5a<;A9<DGF+;AB®`/s@5!5;AB+@5`EV+BT+B+bCE;A9<B1~d9<;
V+;A`d?ATI;A`y~WY`yH_;AB+V+;=:?A@5B!5;A`Ea<T+CyH	OX+9<Cd?ATLY£	V+;AC:®;AC_WYo«H_@5?A@5B+CQSCE;Aa<X+CyH	M N
;^H_;A`A3/Z5Z!KN 4

    "ﬃ     ﬀ	  
   !#"ﬃ ﬀ
 ﬀﬁﬃﬂ "!$#&%#('*)+#,ﬁ-.ﬁ/$ﬁ#(021 3/$547689ﬂ
=:X!~S@5F+a oWYBpVﬀWYCQc+`E9<B+?A9<c+9<;Aa<a<;
L
;kWY!H_9<@5B+CECEDGF+;AoWlVﬀWYCQqtsT+`QV+;ABﬂc1@5aeWY`E;ABﬂ=:?A@5BﬀWYX+XﬀWYT;AB!Hy
CEDGF+;A9<V+;AB+V9<CyHk+5;A`ECyHGWYB+V+;ABFﬀW%HkﬀCE9<B+VŁﬀ`_WYb5;ABrBﬀWYDGF)V+;AB-\I;ADGFﬀWYB+9<CEop;AB0V+9<;>?AT+` S9<a<V+T+B+b
5@5BpNQP+RxNWY`yH_9<Y;Aa<BqtsT+F+`E;AB5@43 ;ABb5;AX+a<9<;AX1;AB457:9<;Qn
;Aopc1;A`_W%H_T+` V+;A` ~d9<B!H_;A`Ea<9<DGF+;ABc1@5aeWY`E;AB
PH_`_W%H_@5CEc+FsWY`E;FﬀW%H«;A9<B+;AB{;AB!H_CEDGF+;A9<V+;AB+V+;AB 9<Bl¯ﬀT !WYTlqV+9<;B!H_CyH_;AFT+B+bc1@5aeWY`E;A`«PH_`_W%H_@%
CEc+FsWY`E;AB!~S@5a<Y;AB1WYTlq
9<F+`E; / T+C_WYopop;AB+CE;^H_?AT+B+bT+B+Vr9<F+`E;:NFﬀWYCE;>T+B+VVﬀWYop96HvWYTlq
V+9<;>RSF+a<@%
`_WY!H_969<;A`ET+B+bﬂT+B+VV+;AB`E;ACET+a6H_9<;A`E;AB+V+;AB=:?A@5BﬀWYX+XﬀWYT4© X+X+9<a<V+T+B+b)354 j?A;A9<bYH:;A9<B+;CEDGF+;AoW
H_9<CEDGF+;)n
;Aopc1;A`_W%H_T+`ECE%WYaeWl4x7:9<;INWY`yH_9<Y;Aa6H ¦c1;ABSWYT+CpV+;AB+;ABgNQP+RSCX1;ACyH_;AF+;ABSCE9<B+V T+B!H_;A`
WYB+V+;A`E;Aoiq;ACyH_;ACPlWYa<c1;^H_;A`EC/sWYT+`E;^H_`E9<F!¦V+`_W%H	OB+96H_`E9<D>WYDA9<VH_`E9<F!¦V+`_W%H_;Y1¤U©n QtﬀVﬀWYCUX1;A9#T+B!H_;A`
FﬀWYa<X:
z7<;
3/Z!|>m¬CyHGWYX+9<aﬀ9<CyHk!;^H ~WKJm sT+X1;A`QV+;AohŁﬀ`E@5CyH_c+T+B+!H:
(@ >
47WYb5;Ab5;AB~WYDGF+CE;AB
¯sT+CECE9<b5;UH_;A`EBsWY`E;:Qs@5CET+B+b5CyH_`/s@5clqDGF+;AB OCET+c1;A`EDA@@5a<;AVH_;A`EBﬀWY`y¦pCE@5a<TlH_9<@5B+CAlPnUP:Qx;A`ECyHvWYXDkWl4l[
m­@5X1;A`EFﬀWYa<X V+;ACŁﬀ`E@5CyH_c+T+B+!H_CCyHGWY`E WYB4S;A9vCE;AF+`H_9<;^q;ABn
;Aopc1;A`_W%H_T+`E;AB T+B!H_;A`r3/}5}m
X+9<a<V+;ABCE9<DGF{CEDGF+9<;"!5a<9<DGF9<CEcﬀWY`yH_9<Y;Aa 4#7:9<;`E96H_9<CEDGF+;ABn
;Aopc1;A`_W%H_T+`E;ABCE9<B+V{WYX+FsWYB+b59<b5@5o
    	 	 	 	     	 
   	  3|
© X+X+9<a<V+T+B+b-354 j 1PDGF+;AoW%H_9<CEDGF+;pn
;Aopc1;t
`_W%H_T+`ECE%WYaeWl4 <UB!H_;A`EFﬀWYa<XuV+;A`WYB+b5;Ab5;AX1;t
B+;ABI`E96H_9<CEDGF+;ABIn
;Aopc1;A`_W%H_T+`E;AB)CE9<B+VrV+9<;
;AB!H_CEc+`E;ADGF+;AB+V+;AB NQP+RxNWY`yH_9<Y;Aa6H ¦c1;AB
CyHGWYX+9<a O P©n 1CET+a6qT+`E9<D WYDA9<V H_;^H_`_WYF!¦!
V+`_W%H_;YI¤U©n 1rB+96H_`E9<D WYDA9<V H_`E9<F!¦V+`_W%H_;Y
¤U©:721 B+96H_`E9<D WYDA9<VV+9<F!¦V+`_W%H_;YgPnUPC1
CET+c1;A`EDA@@5a<;AVrH_;A`EBﬀWY`y¦CE@5a<TlH_9<@5B+CQt4
185
190
195
200
~TNAD
~TSAT
~TNAT (Typ 1 PSC)
~TSTS
~TEis (Typ 2 PSC)
Te
m
pe
ra
tu
r 
[K
]
 
7:`ET+DG2OF+9<;A`QWYB+b5;Ab5;AX1;ABpqtsT+`S|Y£>oXﬀWY`Q T+B+Vp5@5BV+;ABﬂW%H_op@5CEc+FsWY`E9<CEDGF+;ABﬂm@5B+?A;AB!H_`_W%H_9<@5B+;AB
5@5BIfWYCECE;A`OH ¦c+9<CEDGF+;A`y~S;A9<CE;|c+c+o«:Qt PlWYa<c1;^H_;A`EC/sWYT+`E;<O |k13/£c+c+X!:QdT+B+V-PDGF!~S;^q;Aa<C/sWYT+`E;
O )¡3c+clHE:Qt4ﬀ9<B+;:c+`/sWY?A9<CE;m;AB+B!H_B+9<CvV+9<;ACE;A`vNWY`_WYop;^H_;A`T+B+VrV+;A`vW%H_op@5CEc+FsWY`E9<CEDGF+;ABrn
;Ao
c1;A`_W%H_T+`v9<CyHvB+@YH ~S;AB+V+9<b++T+oiNQP+RxS9<a<V+T+B+b9<Br\I@V+;Aa<a<;ABX1;ACEDGF+`E;A9<X1;ABI?ATr s@5B+B+;ABIT+B+VrCE@
VﬀWYCd© T+CEoW4!pV+;A` RSF+a<@5`_WY!H_969<;A`ET+B+bT+B+VIV+9<;>?AT+sTlqH_9<b5;JB!H ~d9<DGa<T+B+bV+;AC:=:?A@5B+a<@DGF+Cd?AT
c+`E@5b5B+@5CyH_9<?A9<;A`E;AB4B: o¢q@5a<b5;AB+V+;AB© X+CEDGF+B+96HEHCE9<B+VVﬀWYF+;A`SV+9<;dop;^H_;A@5`E@5a<@5b59<CEDGF+;ABﬂS;AV+9<B+b5T+B
b5;ABI9<BrV+;A`dc1@5aeWY`E;ABIPH_`_W%H_@5CEc+FsWY`E;>T+`E?JX1;ACEDGF+`E9<;AX1;AB4
  #, )
	ﬃ- ﬁ#  #
f¥sWYF+`E;AB+VV+;A` ~d9<B!H_;A`Ea<9<DGF+;ABN
@5aeWY`EBﬀWYDGF!H>sT+F+a6HCE9<DGF-V+9<;#TlqH9<BV+;A`>PH_`_W%H_@5CEc+FsWY`E;-sT+X1;A`
V+;AohN
@5a19<B`EoWYB+b5;Aa<T+B+bJCE@5aeWY`E;A`S9<B+CyH_`_WYF+a<T+B+bJCyHGWY`EpWYX!~WYCS?ATﬂ;A9<B+;Ao¢b5`E@5!5`/sWYT+op9<b5;AB
© X+CE9<B+Y;AB«5@5B«#TlqH_oWYCECE;ABJqtsT+F+`yHk47WYX1;A9!FﬀWYB+V+;Aa6H
;AC
CE9<DGF«T+o¬;A9<B+;AB«V+9eWYXﬀW%H_9<CEDGF+;AB«N`E@5?A;"!+
VﬀW«V+9<; CyH_`_WYF+a<T+B+b5CEX1;AV+9<B+bYH_; © X+sT+F+a<T+B+bV+;A`©H_op@5CEc+FsWY`E; V+9<;:WYV+9eWYXﬀW%H_9<CEDGF+;:`y~«sWY`EoT+B+b
X1;A9<o © X+CE9<B+Y;AB sT+X1;A`yH_`E931Hk407:;A`U`E;ACET+a6H_9<;A`E;AB+V+;«op;A`E9<V+9<@5BﬀWYa<;>7:`ET+DGb5`_WYV+9<;AB!H X1;^~d9<`E!H:;A9<B
¤ WYDGFl¯ﬀ9<;"!5;AB5@5B-#TlqH_oWYCECE;ABWYT+C op96HEH_a<;A`E;ABIT+B+V-B+9<;AV+`E9<b5;ABS`E;A96H_;AB1V+9<;WYTlqb5`ET+B+VV+;A`
RS@5`E9<@5a<9<CE`_W%qHWYX+b5;Aa<;AB+!H>~S;A`EV+;AB
9<BV+;A`J¤U@5`EV+F+;Aop9<CEc+FsWY`E;BﬀWYDGF{`E;ADGF!H_CA
9<B-V+;A`P
sT+V+F+;t
op9<CEc+FsWY`E;rBﬀWYDGF a<9<B+!H_CA4: o fg9<B!H_;A`;AB!H_CyH_;AF!HﬂCE@{;A9<B c1@5aeWY`E;A`fg9<`EX1;Aa(Owx@5`yH_;tzQtV+;ACECE;AB
L
WYB+V';A9<B¡PHGWY`E!~d9<B+V+XﬀWYB+V O =Y;^HIPH_`E;kWYo<QpX1;A9:;^H ~W ±5£ﬂVﬀWY`ECyH_;Aa<a6Hk47:;A`WY`E!H_9<CEDGF+;N
@%
aeWY`y~d9<`EX1;AaS~d9<`EV ?^¦a<@5BﬀWYadT+opCyH_`/s@5o«HkV+;A`WYB!HGWY`E9<CEDGF+;WYB!H_9<?^¦a<@5BﬀWYa 4x7:9<;rCyHGWY`EY;)?A@5BﬀW
a<;PH_`/s@5oT+B+bX1;^~d9<`E!HkVﬀW4! V+9<;)%WYa6H_;ABg#TlqH_oWYCECE;AB'9<oªN
@5aeWY`y~d9<`EX1;Aad~S;A96H_b5;AF+;AB+Vg5@5B
3/±    "	   
	 	 	7 	 
 	 	 	 	  
~«sWY`Eop;A`E;AB #TlqH_oWYCECE;AB{9<Bop96HEH_a<;A`E;ABS`E;A96H_;AB{9<CE@5a<9<;A`yH>CE9<B+V4
7:;A`«N
@5aeWY`y~d9<`EX1;AaX+?^~>4
V+;A`
fg9<`EX1;Aa<`_WYB+VaeWYCECE;AB-CE9<DGF-op96H:¨U9<a6q;«V+;A`:c1@YH_;AB!H_9<;Aa<a<;ABIfg9<`EX1;Aa<CyHsWY`EY; Oc1@YH_;AB!H_9eWYa5@5`yH_9<DA96H ¦5
N w;Q:X1;ACEDGF+`E;A9<X1;AB M ¤ WYCEF;^H«WYa 46 3/Z5Z5±9N 4#N
@5aeWY`E;#TlqH_oWYCECE;ABFﬀWYX1;AB;A9<B+;V+;ATlH_a<9<DGFFs@5F+;t
`E;c1@YH_;AB!H_9<;Aa<a<;wx@5`yH_9<DA96H ¦WYa<CJ#TlqH_oWYCECE;ABop96HEH_a<;A`E;A`S`E;A96H_;AB47:;A`J®`_WYV+9<;AB!H>V+;A`«N wh9<CyH
VﬀWYX1;A9#9<oiS;A`E;A9<DGFIV+;ACdfg9<`EX1;Aa<`_WYB+V+CoWzl9<oWYa 4
/1~d9<CEDGF+;AB«Bs@5`EV+a<9<DGF+;A`T+B+VJCYsT+V+a<9<DGF+;A`¨U;Aop9<CEc+FsWY`E;xX1;ACyH_;AF!H ;A9<BJV+;ATlH_a<9<DGF+;A`<UB!H_;A`ECEDGF+9<;AV
9<B.V+;A`PHGWYX+9<a<96HsW%HIV+;ACN
@5aeWY`y~d9<`EX1;Aa<CA4U7:;A`-WYB!HGWY`E!H_9<CEDGF+; wx@5`yH_;tz¬%WYB+B.CE9<DGF T+B+b5;ACyHs@5`yH
;AB!H ~d9<DGY;Aa<B¡T+B+V X+a<;A9<XlHﬂ~«sWYF+`E;AB+V V+;ACfg9<B!H_;A`EC~S;A96H_b5;AF+;AB+V CyHGWYX+9<a SVﬀW ;A`rb5;^~«s@5F+B+a<9<DGF
Cy¦opop;^H_`E9<CEDGF²sT+X1;A`V+;Ao b5`E@5!5;AB WYB!HGWY`E!H_9<CEDGF+;ABgm@5B!H_9<B+;AB!Hﬂa<@5%WYa<9<CE9<;A`yH9<CyHk4 : oª®;Ab5;AB
C_W%H_?pVﬀWY?AT9<CyH>V+;A`«WY`E!H_9<CEDGF+;N
@5aeWY`y~d9<`EX1;AaB+9<DGF!H«Cy¦opop;^H_`E9<CEDGFgsT+X1;A`>V+;Ao N
@5a V+;AB+B{;A9<B

TﬀWYCE9  CyHGW%H_9<@5BsWY`E;AC¨U@DGF+V+`ET+DGb5;AX+9<;^H sT+X1;A`pV+;Aoª¤U@5`EV+cﬀWY?A9ﬀ O© a
s
;ATlH_;AB¨U@DGF QX1;^~d9<`E!H
;A9<B+; wx;A`ECEDGF+9<;AX+T+B+bpV+;ACfg9<`EX1;Aa<CS9<B
L
9<DGF!H_T+B+bT+`E@5cﬀWl4ﬀ7:9<; © Cy¦opop;^H_`E9<; V+;ACUWY`E!H_9<CEDGF+;AB
N
@5aeWY`y~d9<`EX1;Aa<C9<CyHd;AB!H_CEDGF+;A9<V+;AB+V)qtsT+`vV+9<;b5;AC_WYo«H_;>7 ¦BﬀWYop9<pV+;A`U¤U@5`EV+F+;Aop9<CEc+FsWY`E;Y4ﬀ9<B+;AB
b5`_Wk9<;A`E;AB+V+;AB 9<Bl¯ﬀT !FﬀW%HWYT+DGF V+;A`f{;ADGF+CE;AaU?^~d9<CEDGF+;AB fWYCECE;A`y¯
sWYDGF+;AB T+B+V V+;AB~S;A96H
BﬀWYDGF¤U@5`EV+;ABﬂ`E;A9<DGF+;AB+V+;ABWYB+V+oWYCECE;AB4l7:9<;dT+B!H_;A`ECEDGF+9<;AV+a<9<DGF+;ABﬂf¥sWY`Eop;A%WYcﬀWY?A96HsW%H_;AB5@5B
fWYCECE;A`:T+B+VWYB+V)5;A`ET+`EC_WYDGF+;ABn
;Aopc1;A`_W%H_T+`vT+B+V-7:`ET+DGT+B!H_;A`ECEDGF+9<;AV+;Y#V+9<;«CE9<DGF9<B)V+;A`
©H_op@5CEc+FsWY`E;-9<BgŁﬀ@5`Eo 5@5Bgc+aeWYB+;^HGWY`E9<CEDGF+;AB'f{;Aa<a<;ABgWYT+Cy~d9<`EY;AB4© T+DGF¡WYBgV+;ABgb5`E@5!5;AB
®;AX+9<`Eb5CE?lsT+b5;AB V+;A`¤U@5`EV+F+;Aop9<CEc+FsWY`E; s@5B+B+;AB c+aeWYB+;^HGWY`E;ﬂf{;Aa<a<;ABWYB+b5;A`E;AbYH~S;A`EV+;AB4SP9<;
X+`E;A96H_;AB-CE9<DGF-X+9<C 9<BV+9<;PH_`_W%H_@5CEc+FsWY`E;WYT+CA1~S@CE9<;V+;ABwx@5`yH_;tzCyHs@5`E;AB CE@VﬀW4!V+9<;ACE;A`:9<B
CyHGWYX+9<aS~S;A`EV+;AB T+B+V~WY`Eop;r#TlqHWYT+Cop96HEH_a<;A`E;AB S`E;A96H_;AB 9<BVﬀWYCpN
@5aeWY`Eb5;AX+9<;^Hb5;AaeWYB+b5;AB
%WYB+B4
: B© X+FsWYB+b59<b5Y;A96H5@5BV+;Ao © T+CEoW4!rV+;AC>n
;Aopc1;A`_W%H_T+`_WYB+CyH_9<;Ab5CT+B+VV+;A`«PHs@5`ET+B+b
V+;AC>wx@5`yH_;tzT+B!H_;A`ECEDGF+;A9<V+;^HoWYBT4 Wl4 q@5a<b5;AB+V+;© `yH_;AB5@5BPH_`_W%H_@5CEc+FsWY`E;AB+;A`y~«sWY`EoT+B+b5;AB
M WYX+96H_?AY;Y3/Z5Z5Z9N 1#®;A`E9<B+b5;`y~«sWY`EoT+B+b5;AB O \I9<B+@5` fWY`Eop9<B+b5CQUCE9<B+V-V+T+`EDGF;A9<B+;ABn
;Ao
c1;A`_W%H_T+`_WYB+CyH_9<;AbJ9<BpV+;A`PH_`_W%H_@5CEc+FsWY`E;db5;AY;AB+B+?A;A9<DGF+B+;^Hk+@5F+B+;dVﬀW4!«V+;A`wx@5`yH_;tzp?AT+C_WYopop;AB
X+`E9<DGF!Hk40P9<; H_`E;^H_;AB9<BT+B!H_;A`ECEDGF+9<;AV+a<9<DGF+;A`UPHsWY`EY;X1;A9<BﬀWYF+;:9<B(RE;AV+;Ao X1@5`E;kWYa<;ABﬂfg9<B!H_;A`vWYTlq
op96H_T+B!H_;A` CE@5b!WY` op;AF+`EoWYa<CA4© T+DGFpWYTlq1V+;A`QP
sT+V+FﬀWYa<X+T+b5;Aal~S;A`EV+;AB5~S;AB+BpWYT+DGFBT+`CE;Aa6H_;AB
\I9<B+@5`fWY`Eop9<B+b5C
~«sWYF+`E;AB+VpV+;ACfg9<B!H_;A`ECX1;A@5XﬀWYDGF!H_;^Hk4®`_Wk9<;A`E;AB+V+;d`y~«sWY`EoT+B+b5;AB O \)W
RE@5`fWY`Eop9<B+b5CQ1CE9<B+VJV+T+`EDGF«;A9<B+;QPcﬀWYa6H_T+B+bd@V+;A`;A9<B+;AB / T+C_WYopop;ABX+`ET+DGFJV+;ACN
@5aeWY`y~d9<`EX1;Aa<C
DGFﬀWY`_WY!H_;A`E9<CE9<;A`yHk4: o © B+CEDGF+a<T !-WYBV+9<;`y~«sWY`EoT+B+b)X+9<a<V+;^HJCE9<DGFV+;A`Jwx@5`yH_;tz{@YqH«;A`EB+;ATlHk4
: BV+;A`vP
sT+V+F+;Aop9<CEc+FsWY`E;UH_`E;^H_;ABI\)W"RE@5`QfWY`Eop9<B+b5CxB+9<DGF!HvWYTlqVﬀW«V+;A`Qwx@5`yH_;tzF+9<;A`Q~S;ACE;AB!Hy
a<9<DGFﬂ sWYa6H_;A`ST+B+VCyHGWYX+9<a<;A`Q9<CyHk4 : o Łﬀ`YsT+FR_WYF+`S;A`yq@5a<bYHSV+9<;<UopCyH_;Aa<a<T+B+bJ5@5BV+;A`S~d9<B!H_;A`Ea<9<DGF+;AB
f{;ACyH ~d9<B+V?AT+`CE@5opop;A`Ea<9<DGF+;AB«=:CyH ~d9<B+V+?A9<`ET+aeW%H_9<@5BA~WYC
V+9<;;AB!H_bsT+a6H_9<b5;x`y~«sWY`EoT+B+b	OŁ9 
BﬀWYa+fWY`Eop9<B+b!Q
V+;A`PH_`_W%H_@5CEc+FsWY`E;dX1;^~d9<`E!Hk47:;A` / ;A96H_c+T+B+!HQV+;ACSŁ9<BﬀWYafWY`Eop9<B+b ﬀB+V+;^HQ9<B
V+;A`dCYsT+V+a<9<DGF+;AB¨U;Aop9<CEc+FsWY`E;9<o \I96HEH_;Aa#;^H ~W?^~S;A9 \I@5BﬀW%H_;>CEcsW%H_;A`dCyHGW%HEHk0WYa<Cv9<oi¤U@5`EV+;AB4
f¥sWYF+`E;AB+V{CE9<DGF{V+;A`«WY`E!H_9<CEDGF+;N
@5aeWY`y~d9<`EX1;Aa @YqH_oWYa<CCEDGF+@5B{9<o \sWY`E?pWYTl¯
s@5CyHkX+a<;A9<XlH>V+;A`
WYB!HGWY`E!H_9<CEDGF+;>wx@5`yH_;tzrop;A9<CyHdX+9<CdB+V+;=:!H_@5X1;A`vCyHGWYX+9<a 4
    	 	 	 	     	 
   	  3K
© X+X+9<a<V+T+B+b)354M| 1/ T+C_WYopop;ABlqWYCECET+B+bV+;A`:op9<B+9<oWYa<;ABn
;Aopc1;A`_W%H_T+`E;AB-9<o c1@5aeWY`E;ABIwx@5`yH_;tz
9<o / ;A96H_`_WYT+o¥5@5B)3/Z!KY}>X+9<Cd3/Z5ZYj>X1;A91[5£l|Y£JT+B+V)3/£5£oXﬀWY` O LY[llLY£>T+B+V)3/}>o¨s@5F+;"Q9<B
V+;A`dBs@5`EV+a<9<DGF+;AB+O¤ ¨ QST+B+VICYsT+V+a<9<DGF+;ABSO Pl¨ Q¨U;Aop9<CEc+FsWY`E;Y4ﬀ7:9<;S;A@5XﬀWYDGF!H_T+B+b5;AB?^~d9<CEDGF+;AB
3/Z!KY}T+B+V3/Z5Z!L«CE9<B+Vb5`_WYTrCEDGFﬀW%HEH_9<;A`yHdVﬀWY`Eb5;ACyH_;Aa<a6HklVﬀWYCv~S;A9 !5;>WYB+Vrb59<XlHvV+;AB\I96HEH_;Aa6~S;A`yH
V+;AC 7W%H_;AB+C_W%H_?A;ACd~d9<;AV+;A`A407:9<;:CEDGF!~WY`E?A;ABNT+B+!H_;J`E;Ac+`/sWYCE;AB!H_9<;A`E;AB7W%H_;ABrqtsT+`vV+;ABWYB!HGWY`
96H_;AB+;ABfg9<B!H_;A`U3/Z5Z5[>T+B+VﬂV+;ABWY`E!H_9<CEDGF+;ABfg9<B!H_;A`U3/Z5Z!L53/Z5Z5[l4!7:9<;dF+@5`E9<?A@5B!HGWYa<;AB#9<B+9<;AB
?A;A9<b5;ABpV+9<;vT+B+b5;^qEsWYF+`E;ABpn
;Aopc1;A`_W%H_T+`ECEDGF!~S;Aa<a<;ABpqtsT+`x¤U©n Onx¦c)3UNQP+RSCA@5X1;A`E;U#9<B+9<;"Q
T+B+V
9<C Onx¦cILJNQP+RSCA+T+B!H_;A`E;#9<B+9<;"Q0M f{@5`Ea<V\I;^H_;A@5`E@5a<@5b59<DkWYa1=:`Eb!WYB+9<?kW%H_9<@5B Of¡\=;Qt13/Z5ZYjﬁN 4
fg9<;r© X+X+9<a<V+T+B+b 354M|?A;A9<bYHk ~S;A`EV+;AB WYTlq V+;A`CYsT+V+a<9<DGF+;AB ¨U;Aop9<CEc+FsWY`E;rV+9<;`E96H_9<CEDGF+;AB
n
;Aopc1;A`_W%H_T+`E;AB qtsT+`ﬂNQP+RxNWY`yH_9<Y;Aa<X+9<a<V+T+B+b{9<B RE;AV+;Ao fg9<B!H_;A`{sT+X1;A`p~S;A96H_;S;A`E;A9<DGF+;V+;AC
WYB!HGWY`E!H_9<CEDGF+;ABN
@5aeWY`y~d9<`EX1;Aa<Cop;AF+`E;A`E;:\I@5BﬀW%H_; aeWYB+b>T+B!H_;A`ECEDGF+`E96HEH_;AB~WYCQ?ATﬂ;A9<B+;Ao¢b5`E@5!%
¯
sWYDGF+9<b5;AB1aeWYB+b5;WYB+VﬀWYT+;A`EB+V+;AB-© TlqH_`E;^H_;AB5@5BNQP+RSC:qtsT+F+`yHk4 7:;A`:WY`E!H_9<CEDGF+;N
@5aeWY`y~d9<`EX1;Aa
9<CyHVﬀWYb5;Ab5;AB'WYTlqb5`ET+B+V CE;A9<B+;A`b5;A`E9<B+b5;A`E;AB'PHGWYX+9<a<96HsW%HT+B+V V+;A`9<B BﬀWYF+;A?AT RE;AV+;Ao§fg9<B
H_;A`)WYTlqH_`E;^H_;AB+V+;AB PH_`_W%H_@5CEc+FsWY`E;AB+;A`y~«sWY`EoT+B+b5;AB¡9<o\I96HEH_;Aa>;A9<B+9<b5;m;Aa69<Bg~«sWY`Eop;A`IWYa<C
3/}    "	   
	 	 	7 	 
 	 	 	 	  
V+;A`SWYB!HGWY`E!H_9<CEDGF+;Uwx@5`yH_;tz 47:9<;v~S;ACE;AB!H_a<9<DGFﬂVl¦BﬀWYop9<CEDGF+;A`E;Uop;^H_;A@5`E@5a<@5b59<CEDGF+;d© !H_9696HsW%HxV+;A`
¤U@5`EV+F+;Aop9<CEc+FsWY`E; qtsT+F+`yH?AT+V+;Ao ?AT;A9<B+;A`SV+;ATlH_a<9<DGFﬂb5`/s@5!5;A`E;AB(R/sWYF+`Ea<9<DGF+;ABpwQWY`E9eWYX+9<a<96HsW%Hk4!7:9<;
qtsT+`vV+9<;>B!H_CyH_;AFT+B+bp5@5BINQP+RSCUB+@YH ~S;AB+V+9<b5;ABH_9<;^q;ABrn
;Aopc1;A`_W%H_T+`E;AB~S;A`EV+;AB)9<BV+;A`d© `E5
H_9<C9<BoWYB+DGF+;AB fg9<B!H_;A`EB BT+`T+`E?A?A;A96H_9<bT+B+V `/sWYT+opa<9<DGF X1;Ab5`E;AB+?^HT+B!H_;A`ECEDGF+`E96HEH_;AB4 : o
aeWYB+b$R/sWYF+`E9<b5;AB\I96HEH_;Aa
~d9<`EVV+9<;PHGWYX+9<a<96HsW%H_CyH_;Aopc1;A`_W%H_T+`dqtsT+`>PlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%H_cﬀWY`yH_9<Y;Aa
BﬀWYc+c ;A`E`E;A9<DGF!Hk V+;A`pŁﬀ`E@5CyH_c+T+B+!HVﬀWYb5;Ab5;ABB+9<DGF!Hk47:9<;ﬂop;^H_;A@5`E@5a<@5b59<CEDGF+;AB <UB!H_;A`ECEDGF+9<;AV+;
?^~d9<CEDGF+;AB© `E!H_9<CdT+B+V)© B!HGWY`E!H_9<Cv~d9<`EY;AB)CE9<DGFIV+;ATlH_a<9<DGF)WYTlq V+;AB-=:?A@5BﬀWYX+XﬀWYT)WYT+CA417WYF+;A`
CE9<B+V a<;A9<B+`/sWYT+op9<b5; Oop;ACE@5CE%WYa<9<b5;"Q«n
;Aopc1;A`_W%H_T+`E;A`EB+9<;AV+`E9<b5T+B+b5;ABV+9<;Ia<@5%WYa?AT+`S9<a<V+T+B+b
5@5BNQP+R.qtsT+F+`E;ABX1;ACE@5B+V+;A`ECJ9<BV+;A`JBs@5`EV+a<9<DGF+;AB¨U;Aop9<CEc+FsWY`E;5@5BS;AV+;ATlH_T+B+b+4*: F+` <U`
CEc+`ET+B+bT+B+VI9<F+`v9<Bl¯ﬀT !~d9<`EVr9<BIm>WYc+96H_;Aa 354 jBsWYF+;A`dX1;Aa<;AT+DGF!H_;^Hk4
 4   #(0 ﬁﬃ# 	 	ﬃ# %#('*)+#,ﬁ-.ﬁ/$
/ T+`S;ACEDGF+`E;A9<X+T+B+bV+;A`IPDGF+9<DGF!H_T+B+b 5@5B #TlqH_oWYCECE;AB'@V+;A`ﬂV+;A`ﬂn
`_WYB+CEc1@5`yH_c+`E@5?A;ACECE;9<B
V+;A`I©H_op@5CEc+FsWY`E;CyH_;Aa<a<;AB ~S;AV+;A`)n
;Aopc1;A`_W%H_T+`IB+@DGF¬7:9<DGF!H_;;A9<B¡b5;A;A9<b5B+;^H_;AC\)W4! VﬀWY`A4
© a<a<;A`EV+9<B+b5CS%WYB+BroWYB9<BV+;A`~d9<B!H_;A`Ea<9<DGF+;ABrc1@5aeWY`E;ABIPH_`_W%H_@5CEc+FsWY`E;VﬀWk5@5B)WYT+CEb5;AF+;ABﬀVﬀW4!
n
`_WYB+CEc1@5`yH_c+`E@5?A;ACECE;rop96H / ;A96H_CE%WYa<;ABX+9<C?AT~S;AB+9<b5;AB nWYb5;AB WYV+9eWYXﬀW%H_9<CEDGF WYX+aeWYTlq;AB4/ T+`
S;ACEDGF+`E;A9<X+T+B+bﬂ5@5B#TlqH_oWYCECE;ABX1;^~S;Ab5T+B+b5;AB-~d9<`EV)VﬀWYF+;A` V+9<;«c1@YH_;AB!H_9<;Aa<a<;>n
;Aopc1;A`_W%H_T+`

X1;ABTlH_?^Hk4YCFﬀWYB+V+;Aa6H
CE9<DGFF+9<;A`EX1;A9!T+o V+9<;xn
;Aopc1;A`_W%H_T+`AV+9<;x;A9<B#TlqH_cﬀWYY;^HFsW%HEH_;Y~S;AB+B;AC
WYV+9eWYXﬀW%H_9<CEDGFWYa<CE@@5F+B+;B!H_`E@5c+9<;!sWYB+V+;A`ET+B+b+#WYTlqQ;A9<B
L
;^q;A`E;AB+?AV+`ET+DGB+965;kWYT

b5;AX+`_WYDGF!H
~sT+`EV+;41

 
: 


	




O35463LGQ
¨U9<;A`EX1;A9
9<CyH : V+9<;Jn
;Aopc1;A`_W%H_T+` T+B+VV+;A`:7:`ET+DGIV+;AC:#TlqH_cﬀWYY;^H_C:9<B)V+;A`PH_`_W%H_@5CEc+FsWY`E;Y4

 qO?\
9<CyHxVﬀWYCwx;A`EFsWYa6H_B+9<C V+;A`CEc1;A?A9ﬀCEDGF+;ABf¥sWY`Eop;vX1;A9+Y@5B+CyHGWYB!H_;Ao7:`ET+DGX+?^~>45wx@%
a<T+op;AB47:;A` /WYF+a<;AB!~S;A`yHS5@5B O


3Q


9<B#TlqHa<9<;AbYHxX1;A9 £l4MLY}5±l4!© a<C
L
;^q;A`E;AB+?AV+`ET+DGp5;A`
~S;AB+V+;^HJoWYBV+;AB¤U@5`EoWYa<V+`ET+DG
  
3/£l3/[ ML5|pFﬀNWl4 f{;AB+B-V+9<;#TlqH:CyHGWYX+9<ab5;ACEDGF+9<DGF!H_;^H
9<CyHkB+9<opo«HV+9<;c1@YH_;AB!H_9<;Aa<a<;«n
;Aopc1;A`_W%H_T+`>BﬀWYDGF@5X1;ABF+9<B-op@5B+@YH_@5B?ATT+B+V%WYB+BVﬀWYF+;A`
B+;AX1;ABV+;A`b5;A@5op;^H_`E9<CEDGF+;AB¨s@5F+;ﬂ?AT+`S;ACEDGF+`E;A9<X+T+B+bV+;A`«wx;A`yH_9<%WYa<Y@5opc1@5B+;AB!H_;X1;ABTlH_?^H
~S;A`EV+;AB4 LY£o ¨s@5F+;O |Y£oXﬀWY`Q ;A`Eb5;AX1;ABI;A9<B+;c1@YH_;AB!H_9<;Aa<a<;ABﬂn
;Aopc1;A`_W%H_T+`5@5Br;^H ~Wj|Y£
mL5|:o O LY£oXﬀWY`Q;AB!H_CEc+`E;ADGF+;ABr±5£5£>m4!Ła sWYDGF+;ABpY@5B+CyHGWYB!H_;A`Qc1@YH_;AB!H_9<;Aa<a<;A` n
;Aopc1;A`_W%H_T+`
~S;A`EV+;AB : CE;AB!H_`E@5c1;AB)b5;ABﬀWYB+B!Hk4
   	 	          	 (    ** 3/Z

 	  
ﬁﬁ!ﬀﬃﬂ  !  ﬃ"ﬃ  ﬂ      
ma<9<oW%H_@5a<@5b59<CEDGF+;/ ;A96H_`E;A9<F+;AB?A;A9<b5;AB ~d9<;X1;A`E;A96H_CpWYT+CEb5;^qtsT+F+`yHkxVﬀW4!V+9<;rWY`E!H_9<CEDGF+;PH_`_W
H_@5CEc+FsWY`E;qtsT+`V+9<;pS9<a<V+T+B+bﬂ5@5BNQP+RSC«@YqH>?AT~WY`Eo 9<CyHk4
Pc1;A?A9<;Aa<a V+9<;¤UT+a<;kW%H_9<@5B-q;ACyH_;A`
NWY`yH_9<Y;Aa CEDGF+;A9<B!HJBT+`CE;Aa6H_;ABos@5b5a<9<DGF)?ATCE;A9<B4S;A@5XﬀWYDGF!H_T+B+b5;AB{T+B+V{\I@V+;Aa<a<CyH_T+V+9<;AB-X1;t
a<;Ab5;AB RE;AV+@DGFVﬀW4!V+9<;S9<a<V+T+B+bq;ACyH_;A`rNQP+RxNWY`yH_9<Y;Aa:9<B V+;A`ﬂ© `E!H_9<CWYT+DGF'V+T+`EDGFgop;t
CE@5CE%WYa<9<b5;«op;^H_;A@5`E@5a<@5b59<CEDGF+;N`E@5?A;ACECE;YV+9<;?ATCyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;ABn
;Aopc1;A`_W%H_T+`_WYB+@5oWYa<9<;AB
qtsT+F+`E;ABdWYT+CEb5;Aa s@5CyH~S;A`EV+;AB¡%WYB+B M RWY`ECEaeWk~­;^H)WYa 46 3/Z5Z5}5W Qfg9<`yH_Fg;^HIWYa 46 3/Z5Z5Z 7s@5`EB
X+`_WYDG;^HpWYa 46 LY£5£!LN 4\I;ACE@5CE%WYa<9<b5;ﬂn
;Aopc1;A`_W%H_T+`y¯ﬀT+!H_TﬀW%H_9<@5B+;AB ~S;A`EV+;AB 5@5`WYa<a<;Ao V+T+`EDGF
@5`E@5b5`_WYc+F+9<CEDGFﬂ9<B+V+T+?A9<;A`yH_;PDGF!~S;A`E;^~S;Aa<a<;ABrF+;A`y5@5`Eb5;A`ETlq;AB40P9<;U;AB!H_CyH_;AF+;AB+~S;AB+Br#TlqH_oWYC
CE;ABgX1;A9<o
s
<UX1;A`ECyH_`/s@5op;AB'5@5B¡®;AX+9<`Eb5;AB'T+B+V¡®;AX+9<`Eb5CEY;^HEH_;AB WYB+b5;AF+@5X1;AB'~S;A`EV+;AB4U7W
X1;A9
~S;A`EV+;ABV+9<;#TlqH_oWYCECE;ABWYT+C:9<F+`E;A`®a<;A9<DGF+b5;^~d9<DGF!H_CEaeWYb5;Jb5;AX+`_WYDGF!Hk4#7:9<;J`E;AaeWzl9<;A`E;AB+V+;
PDGF!~d9<B+b5T+B+bV+;AC#TlqH_cﬀWYY;^H_CT+o CE;A9<B+;®a<;A9<DGF+b5;^~d9<DGF!H_CEaeWYb5;«cl¯0WYB+?^HCE9<DGF-WYTlqxV+;A` ~d9<B+V
WYX+b5;^~WYB+VlH_;ABP;A96H_;>V+;AC®;AX+9<`Eb5;ACvq@5`yH	O#;A;^~S;Aa<a<;"Qt417:9<;© T+CEa<;AB+T+B+b5;AB s@5B+B+;ABCE9<DGF)X+9<C
9<BV+9<; PH_`_W%H_@5CEc+FsWY`E;:WYT+CEX+`E;A96H_;AB4l7:9<;dVﬀWYX1;A91;AB!H_aeWYB+b«V+;A` : CE;AB!H_`E@5c1;ABrWYB+b5;AF+@5X1;AB+;AB#TlqHy
oWYCECE;AB«sT+F+a<;ABWYV+9eWYXﬀW%H_9<CEDGF«WYXJT+B+V«qtsT+F+`E;AB«CE@ ?ATa<@5%WYa<;ABkCyHGW%H_9<@5BsWY`E;AB«m>WYa6H_b5;AX+9<;^H_;ABJop96H
n
;Aopc1;A`_W%H_T+`E;ABr5@5B{3/£/13|muT+B!H_;A`Ub5`E@5!5`/sWYT+op9<b5;ABrS;AV+9<B+b5T+B+b5;ABIT+B+VICyHGWY`EY;AB)F+@5`E9<?A@5B
HGWYa<;ABIn
;Aopc1;A`_W%H_T+`ET+B!H_;A`ECEDGF+9<;AV+;AB-5@5B)X+9<CU?ATLY£pm²X1;A9;A9<B+;A`UF+@5`E9<?A@5B!HGWYa<;ABrf{;Aa<a<;AB+a sWYB+b5;
5@5B (
;
3/£5£/l[5£5£-o M WYDAop;A9<CyH_;A`p;^HﬂWYa 46v3/Z5ZYjQRWY`ECEaeWk~ ;^HﬂWYa 46v3/Z5Z5}YX Q7s@5`EBX+`_WYDG
;^H WYa 46ﬀLY£5£l3 N 4
7:9<;ﬂop;ACE@5CE%WYa<9<b5;AB n
;Aopc1;A`_W%H_T+`y¯ﬀT+!H_TﬀW%H_9<@5B+;AB9<B @5`E@5b5`_WYc+F+9<CEDGF 9<B+V+T+?A9<;A`yH_;AB f{;Aa<a<;AB
FﬀWYX1;AB;A9<B+;ABb5`E@5!5;AB9<Bl¯ﬀT !)WYTlqSV+9<;S9<a<V+T+B+b5@5B{NQP+RxNWY`yH_9<Y;Aa<BT+B+V{WYTlqV+9<;VﬀWYop96H
5;A`EX+T+B+V+;AB+;2/ ;A`ECyHs@5`ET+B+bV+;A`d=:?A@5B+CEDGF+9<DGF!Hk40P9<;:CEc+9<;Aa<;AB5@5`dWYa<a<;Ao¢9<BﬂV+;A`S~«sWY`Eop;A`E;ABIWY`E5
H_9<CEDGF+;AB-PH_`_W%H_@5CEc+FsWY`E;J;A9<B+;>b5`E@5!5;
L
@5a<a<;41l© T+DGF)~S;AB+B)V+9<;>b5`E@5!5`/sWYT+op9<b5;AB OCy¦B+@5clH_9<CEDGF+;AB Q
n
;Aopc1;A`_W%H_T+`E;ABV+9<;S9<a<V+T+B+b5@5B{NQP+RSC>B+9<DGF!HJ;A`EaeWYT+X1;AB  s@5B+B+;ABa<@5%WYa<;«n
;Aopc1;A`_W%H_T+`E;A`
B+9<;AV+`E9<b5T+B+b5;ABV+9<;NQP+RxNWY`yH_9<Y;Aa<X+9<a<V+T+B+b;A`Eos@5b5a<9<DGF+;AB4l7:9<;:VﬀW%qtsT+`S5;A`_WYB!H ~S@5`yH_a<9<DGF+;AB\I;t
DGFﬀWYB+9<CEop;AB CE9<B+V 9<B m>WYc+96H_;Aa L4M|4 [{WYT+CyqtsT+F+`Ea<9<DGF X1;ACEDGF+`E9<;AX1;AB4d\I@V+;Aa<a<CE9<oT+aeW%H_9<@5B+;AB5@5B
RWY`ECEaeWk~h;^HWYa 4M 3/Z5Z5Z9NS?A;A9<b5;ABVﬀW4!CE9<DGF ¤U©nSNWY`yH_9<Y;Aa 
V+9<;ﬂ9<B@5`E@5b5`_WYc+F+9<CEDGF9<B+V+T+?A9<;A`
H_;ABIPDGF!~S;A`E;^~S;Aa<a<;ABI;AB!H_CyHGWYB+V+;ABICE9<B+VX+9<C?ATr±5£	²V+;A`b5;AC_WYo«H_;ABﬂwx@5`yH_;tz¯
sWYDGF+;>X1;AV+;ADGY;AB
 s@5B+B+;ABk~S;AB+BJV+9<;n
;Aopc1;A`_W%H_T+`E;AB>T+B!H_;A` :
z7
X+a<;A9<X1;AB4/\I;ACE@5CE%WYa<9<b5;xNQP+RSCCyH_;Aa<a<;AB?AT+V+;Ao
a<@5%WYa<;
L
;Ab59<@5B+;AB-sT+X1;A` T+B+V9<o¥#;A;S5@5B®;AX+`E9<b5CE?lsT+b5;AB~d9<;d®`/s@5B+aeWYB+V«@V+;A`xP%WYB+V+9<BﬀWk9<;AB
VﬀWY`A9<BV+;AB+;AB ;A9<B+;pBﬀWYF+;A?ATY@5opc+a<;^HEH_; <Uo«~WYB+V+a<T+B+br5@5B9<BﬀWY!H_965;AB RSF+a<@5`y5;A`EX+9<B+V+T+B
b5;ABg9<B'@5?A@5B+?A;A`ECyHs@5`E;AB+V+;Łﬀ@5`Eop;AB os@5b5a<9<DGF 9<CyH M RWY`ECEaeWk~­;^HrWYa 46 3/Z5Z5}5Wl X N WYT+DGF'~S;AB+B
V+9<;JCy¦B+@5clH_9<CEDGF+;AB-n
;Aopc1;A`_W%H_T+`E;AB?ATF+@DGFCE9<B+V417:9<;>© !H_969<;A`ET+B+bp5@5BRSF+a<@5` WYTlqxNQP+Rx
NWY`yH_9<Y;Aa<B 9<CyHpX1;A9vH_9<;^q;AB n
;Aopc1;A`_W%H_T+`E;AB T+B+V F+@5F+;AB msT+F+a<`_W%H_;AB CE;AF+`; p?A9<;AB!HkxVﬀWV+9<;
NWY`yH_9<Y;Aa<@5X1;A`y¯
sWYDGF+;ICyHGWY`EWYB!~«sWYDGF+CyHkST+B+V CE@{V+9<;
L
W%H_;AB V+;A`pF+;^H_;A`E@5b5;AB+;AB
L
;kWY!H_9<@5B+;AB
LY£    "	   
	 	 	7 	 
 	 	 	 	  
CyH_;A9<b5;ABSM S@5`E`EoWYB+Br;^H WYa 46 3/Z5Z!K ﬀN
;^H_;A`A3/Z5Z!KN 4
7:9<;9<BrV+9<;ACE;A`U© `EX1;A96HdX1;ACEDGF+`E9<;AX1;AB+;AB\I;ACECET+B+b5;AB Om>WYc+96H_;Aa|GQSqWYB+V+;AB)WYT+CECEDGF+a<9<;"!5a<9<DGF
9<B#;A;^~S;Aa<a<;ABNQP+RSC-sT+X1;A`pP%WYB+V+9<BﬀWk9<;AB CyHGW%HEHk4=:`E@5b5`_WYc+F+9<CEDGF 9<B+V+T+?A9<;A`yH_;NQP+RSCX+9<;^H_;AB
;A9<B+;b5TlH_;J\s@5b5a<9<DGF+Y;A96HklV+9<;>S9<a<V+T+B+b+lB!H ~d9<DGa<T+B+bpT+B+Vrwx;A`EX+`E;A96H_T+B+b5@5Brf{@5a<Y;AB+cﬀWY`yH_9 
Y;Aa<B /9<B)q`E;A9<;A` fg9<a<V+XﬀWYF+B ?ATCyH_T+V+9<;A`E;ABVﬀWﬂCE9<;9<B-9<F+`E;A`:© T+CEV+;AF+BT+B+bIX1;Ab5`E;AB+?^HksT+X1;A`
;A9<B+9<b5;UPH_T+B+V+;ABCyHGWYX+9<aﬀT+B+Vpb5TlHx5@5`EF+;A`EC_WYb5XﬀWY`QCE9<B+V45: Bﬂm>WYc+96H_;Aa0L4 ±:~d9<`EVpV+9<;dB!H_CyH_;AFT+B+b
T+B+V)B!H ~d9<DGa<T+B+bp5@5B)NQP+RxNWY`yH_9<Y;Aa<BI9<Br;A9<B+;A`d#;A;^~S;Aa<a<;>BsWYF+;A`d;A`Ea sWYTlH_;A`yHk4
  #$ 
 
#0. ﬁ %     )+,# )+  '   
 
S;A`E;A96H_CQ3/}!KY£v~dT+`EV+;ABc1;A`Ea<oTlHEHGWY`yH_9<bvCEDGF+9<opop;A`EB+V+;xf{@5a<Y;AB«9<BJV+;A`c1@5aeWY`E;ABPH_`_W%H_@5CEc+FsWY`E;
X1;A@5XﬀWYDGF!H_;^HAM PHGWYBlq@5`EVrWYB+VI7Wk9<CA13/Z!K%jﬁN lT+B+VrWYT+DGFIVl~WY`EVfg9<a<CE@5B M 3/Z5±!KNB+@YH_9<;A`yH_; CE9<;
X1;A9
L
@5X1;A`yHŁ0WYa<DA@5B PDA@YHEH_Cp© B!HGWY`E!H_9<Y;tzlc1;AV+96H_9<@5B 9<o =5WYF+`I3/Z5£l354QP;A96HS;Ab59<B V+;A`}5£Y;A`
=5WYF+`E;~dT+`EV+;V+T+`EDGFC_W%H_;Aa<a<96H_;AB+b5;ACyH5sTlH_?^H_;ﬂ\I;ACECET+B+b5;AB ;A9<B+;pCy¦CyH_;AoW%H_9<CEDGF+;ﬂS;A@5XﬀWYDGF!H_T+B+b
V+9<;ACE;A` c1@5aeWY`E;ABPH_`_W%H_@5CEc+FsWY`E;AB!~S@5a<Y;ABos@5b5a<9<DGF%M \ID/RS@5`Eop9<DGJ;^HWYa 463/Z5}!LN 4YC ?A;A9<bYH_;CE9<DGF
VﬀW4!V+9<; f{@5a<Y;AB9<BﬂV+;A`dWYB!HGWY`E96H_CEDGF+;AB)PH_`_W%H_@5CEc+FsWY`E;9<B¨s@5F+;ABr?^~d9<CEDGF+;AB3LJT+B+V)L5|«o
X1;A9dn
;Aopc1;A`_W%H_T+`E;AB T+B!H_;A`EFﬀWYa<X 5@5B ;^H ~W LY£5£m WYTlqH_`E;^H_;AB4 =Y;AV+@DGF ~dT+`EV+;AB CE9<;IaeWYB+b5;
/ ;A96Hda<;AV+9<b5a<9<DGFqtsT+`d;A9<B+;>@5clH_9<CEDGF)X1;Aop;A`EY;AB+Cy~S;A`yH_;op;^H_;A@5`E@5a<@5b59<CEDGF+;>mT+`E9<@5CE96HsW%Hdb5;AFﬀWYa6H_;AB4
7:9<; PH_`_W%H_@5CEc+FsWY`E;UB+;A9<bYHWYTlqb5`ET+B+V9<F+`E;A`xn
`E@DGY;AB+F+;A96Hv%WYT+o¢?ATpf{@5a<Y;ABX+9<a<V+T+B+b+BT+`QT+B
H_;A`U;tzH_`E;Ao %WYa6H_;AB)S;AV+9<B+b5T+B+b5;AB)V+;A`d~d9<B!H_;A`Ea<9<DGF+;AB)c1@5aeWY`E;ABPH_`_W%H_@5CEc+FsWY`E;J s@5B+B+;AB)f{@5a 
Y;AB ;AB!H_CyH_;AF+;AB4`ECyH9<o / T+b5;V+;A`B!H_V+;ADGT+B+bV+;AC=:?A@5B+a<@DGF+C<M Ł0WY`EoWYB{;^HWYa 46x3/Z5}!|N
;A`E%WYB+B!H_;roWYB V+9<;ﬂ~d9<DGF!H_9<b5;
L
@5a<a<;Y
V+9<;rNQP+RSCT+B+V F+;^H_;A`E@5b5;AB+;
L
;kWY!H_9<@5B+;AB WYTlqUV+;A`E;AB
=:X1;A`y¯
sWYDGF+;ABrT+B+Vﬂ9<B+B+;A`EFﬀWYa<XﬂV+;A`vNWY`yH_9<Y;Aa1CEc+9<;Aa<;AB M P@5a<@5op@5B;^HvWYa 4613/Z5}5± n
@5a<X1;A`yH;^HvWYa 46
3/Z5}5}9N 4 C~WY`-sT+X1;A`E`_WYCEDGF+;AB+V~d9<;CyHGWY`EV+9<;ACE;ﬂf{@5a<Y;AB!H_;A9<a<DGF+;ABV+9<;©H_op@5CEc+FsWY`E;AB+DGF+;t
op9<;>V+T+`EDGF-V+9<;«© !H_969<;A`ET+B+bp5@5BRSF+a<@5`UT+B+V-WYB+V+;A`E;AB¨ WYa<@5b5;AB+;AB)X1;A;A9<Bl¯ﬀT+CECE;AB s@5B+B+;AB4
S;^H_`/sWYDGF!H_a<9<DGF+; Łﬀ@5`ECEDGFT+B+b5C_WY!H_9696HsW%HWYTlq#V+9<;ACE;Aoh®;AX+9<;^HQ~WY`QV+9<;UŁﬀ@5a<b5;Y4B<UB!H_;A`ECET+DGFT+B+b5;AB
CE;A96Hx\I96HEH_;SV+;A`}5£Y;A`=5WYF+`E;S~S;A9<CE;ABaeWY`
VﬀWY`_WYTlq0F+9<B%VﬀW4!>NQP+RxNWY`yH_9<Y;AalFﬀWYT+clH_C/sWYDGF+a<9<DGFWYT+C
V+`E;A9SPT+X+CyHGWYB+?A;ABX1;ACyH_;AF+;AB1
fWYCECE;A`APlWYa<c1;^H_;A`EC/sWYT+`E;pT+B+V PDGF!~S;^q;Aa<C/sWYT+`E;Y4
s
<UX1;A`E`_WYCEDGF+;AB
V+;A`y~S;A9<CE;~dT !YH_;ﬂoWYB~S;AB+9<b'sT+X1;A`V+9<;ACE;ACV+@DGFCE;AF+`X1;Ab5`E;AB+?^H_;ﬂH_;A`EBsWY`E;IP¦CyH_;Ao T+B!H_;A`
CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;AB-S;AV+9<B+b5T+B+b5;AB4C: B)V+;ABa<;^H_?^H_;AB =5WYF+`E;ABI~dT+`EV+;AB RE;AV+@DGFX1;^H_`/sWYDGF!H_a<9<DGF+;
Łﬀ@5`yH_CEDGF+`E96HEH_;ﬂ9<o S;A?AT+bWYTlqUCE;A9<B+;ﬂnvF+;A`Eop@Vl¦BﬀWYop9<T+B+Vm9<B+;^H_9<;A`E?A9<;Aa6Hk47:;ﬀ?A96H_;ﬂX1;t
CyH_;AF+;AB WYa<a<;A`EV+9<B+b5C«9<opop;A`JB+@DGF5@5`WYa<a<;Ao WYTlq V+;Ao§®;AX+9<;^HV+;A`NWY`yH_9<Y;Aa<X+9<a<V+T+B+bT+B+V
 ;AB!H ~d9<DGa<T+B+b+407:9<;Uq@5a<b5;AB+V+;ABIm>WYc+96H_;Aa b5;AX1;ABI;A9<B+;AB
s
<UX1;A`EX+a<9<DG{sT+X1;A`vV+;ABIb5;Ab5;AB!~«sWY`yH_9<b5;AB
PHGWYB+VV+;AC«fg9<CECE;AB+CA4 7:9<;pT+B!H_;A`ECEDGF+9<;AV+a<9<DGF+;ABNQP+Rx nx¦c1;AB ~S;A`EV+;ABT+`E?DGFﬀWY`_WY!H_;A`E9<CE9<;A`yH
L3
L5L    "	       ﬂ    	   ﬂ 
T+B+VIos@5b5a<9<DGF+;>\I;ADGFﬀWYB+9<CEop;AB)?AT+`UNQP+RxS9<a<V+T+B+bV+9<CETlH_9<;A`yHk4
 
   ﬁ  
    ﬂ #" ﬁ   ﬁ
	  ﬁ#" ﬁ!ﬀﬃﬀ 


*

 1
(
$

+*

k"%$

ﬂ

	&)




* 1A 
	
NQP+RSC«X+9<a<V+;ABCE9<DGF{V+T+`EDGF m@5B+V+;AB+C_W%H_9<@5B{WYTlqV+;Ao WYa<a<b5;Ab5;AB!~«sWY`yH_9<b5;AB-CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;AB
PT+a6qW%HGWY;A`E@5CE@5a O P+P© Qt4
7:9<;ACE;V+9<;p`EV+;p?^~d9<CEDGF+;AB 3|T+B+V[5£ro ¨s@5F+;pb5a<@5XﬀWYa T+opCEcﬀWYB
B+;AB+V+;p© ;A`E@5CE@5a<CEDGF+9<DGF!H>~dT+`EV+;pX1;A`E;A96H_C© BlqWYB+brV+;A`J±5£Y;A` =5WYF+`E;5@5B@=YT+B+b5;;^HJWYa 46M 3/Z5±l3 N
;AB!H_V+;ADG!H O =YT+B+b5;tyPDGF+9<DGF!H7Qt4Y7:9<;op;A9<CyH¯sT+CECE9<b5;AB«© ;A`E@5CE@5a<cﬀWY`yH_9<Y;Aa!X1;ACyH_;AF+;ABFﬀWYT+clH_C/sWYDGF+a<9<DGF
WYT+C
~«sWYCECE`E9<b5;A`PDGF!~S;^q;Aa<C/sWYT+`E;(O¨

P+= 3Q#T+B+VX1;ACE96H_?A;AB«H ¦c+9<CEDGF+;A`y~S;A9<CE;d;A9<B+;AB7:T+`EDGF+op;ACECE;A`
5@5B£l463SX+9<C£l4 [o.X1;A9lm@5B+?A;AB!H_`_W%H_9<@5B+;AB«5@5Bﬂ3/£ X+9<C LY£UDAo

0
M 7:;ACEF+a<;A`
;^HWYa 463/Z5Z!LN 4%7WYC
CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;dPT+a6qW%HGWY;A`E@5CE@5a9<CyH;A9<B=Uzl9<VﬀW%H_9<@5B+CEc+`E@V+T+!HBﬀW%H5sT+`Ea<9<DGF+;A`CEDGF!~S;^q;Aa<FﬀWYa6H_9<b5;A`
®>WYCE;d~d9<; P+=

WYT+CxT+a<%WYB+9<CEDGF+;ABT+B+VX+9<@5b5;AB+;ABop9<CECE9<@5B+;AB5V+9<;dV+T+`EDGFﬂW%H_op@5CEc+FsWY`E9<CEDGF+;
n
`_WYB+CEc1@5`yH_c+`E@5?A;ACECE;9<B V+9<;PH_`_W%H_@5CEc+FsWY`E;b5;AaeWYB+b5;AB4P+=

@kzl9<V+9<;A`yHﬂ?ATg¨

P+= Q~S;Aa<DGF+;AC
VﬀWYB+Bp9<B+B+;A`EFﬀWYa<X5@5Bﬂ\I@5BﬀW%H_;ABop96H fWYCECE;A`Q?ATﬂP+P©gY@5B+V+;AB+CE9<;A`yH M © `EB+@5a<V+3/Z5Z!LN 4!7WV+;A`
7WYopclqV+`ET+DG5@5B'¨

P+= ;tzH_`E;Ao B+9<;AV+`E9<b9<CyHka<9<;AbYHpV+9<;)PDGF!~S;^q;Aa<C/sWYT+`E;FﬀWYT+clH_C/sWYDGF+a<9<DGF
9<BV+;A`Y@5B+V+;AB+CE9<;A`yH_;AB NFﬀWYCE;ﬂ5@5`A4 7:9<;PDGF!~S;^q;Aa<Y@5B+?A;AB!H_`_W%H_9<@5B 9<B{V+;AB PT+a6qW%HGWY;A`E@5CE@5a<;AB
9<CyH5@5B V+;A`n
;Aopc1;A`_W%H_T+`WYX+FsWYB+b59<b+CE9<;B+9<opo«H«5@5B }5£	«~vHX1;A9UL%j!£-m op96HqWYa<a<;AB+V+;A`
n
;Aopc1;A`_W%H_T+`QWYX!VﬀW>V+9<;dNWY`yH_9<Y;AaﬀfWYCECE;A`xT+B+VPlWYa<c1;^H_;A`EC/sWYT+`E;UWYTlqB+;AF+op;AB M © `EB+@5a<V+3/Z5Z!L 
L
@5CE;ABI;^H WYa 46 3/Z5ZYjﬁN 4ﬀPHGWY`EY;>wxT+a<%WYB+;A`ET+clH_9<@5B+;AB s@5B+B+;AB)V+9<;JPT+a6qW%H_Y@5B+?A;AB!H_`_W%H_9<@5Br9<BV+;A`
PH_`_W%H_@5CEc+FsWY`E;UT+o¢X+9<Cx?AT?^~S;A9 ®`/s@5!5;AB+@5`EV+BT+B+b5;AB;A`EFs@5F+;AB M 7:;ACEF+a<;A`Q;^HSWYa 46+3/Z5Z!L WY`ECE;AB
;^H WYa 463/Z5ZYjﬁN 4
#)	
ﬀk

ﬃ

*

{&

*%"%$

ﬀA
'
69ﬃ

 
%
ﬀ"%$

0
P;A96HvB+V+;V+;A`v}5£Y;A` =5WYF+`E; ~dT+`EV+;ABr`E;Ab5;Aa<osW4!59<b\I;ACECET+B+b5;ABIop96HQ5;A`ECEDGF+9<;AV+;AB+;AB)
:7d©
L

P¦CyH_;Aop;AB*V+T+`EDGF+b5;^qtsT+F+`yHkSV+9<;r~S;ACE;^H_a<9<DGF ?AT+`RSFﬀWY`_WY!H_;A`E9<CE9<;A`ET+B+b{5@5B c1@5aeWY`E;AB'PH_`_W%H_@%
CEc+FsWY`E;AB!~S@5a<Y;AB X1;A9<b5;^H_`_WYb5;AB{FﬀWYX1;AB4S;A9
:7d©
L
y\I;ACECET+B+b5;AB ~d9<`EV{c1@5aeWY`E9<CE9<;A`yH_;ACJ#9<DGF!H
5@5BI;A9<B+;AoiWYoiS@V+;ABrX1;ﬀB+V+a<9<DGF+;ABr@V+;A`¯ﬀT+b5?A;AT+b5b5;^H_`_WYb5;AB+;AB)WYCE;A`d;Aop96HEH_9<;A`yHST+B+Vr5@5B
#TlqH_op@5a<;AsT+a<;ABT+B+Vr© ;A`E@5CE@5a<cﬀWY`yH_9<Y;Aa<B?AT+`YsT+DGb5;ACyH_`E;ATlHk4 7WYop96HS s@5B+B+;AB)NQP+RSCd;A9<B+;A`ECE;A96H_C
BﬀWYDGF 9<F+`E;Ao
L
sT+DGCyH_`E;ATl5;A`EFsWYa6H_B+9<ChaeWYCECE9ﬀ?A9<;A`yH~S;A`EV+;ABSWYB+V+;A`E;A`ECE;A96H_CpBﬀWYDGF V+;A`wx@5a<T
ﬀﬂﬁﬃ  "!$#ﬀ%#&%(')#& *"+,+ﬃ-./0+1 " +1 
2(3/"4576
8
':9;4#&<&%
81=
%><&!?6/0@ #&+1A4BA4#.-;%Cﬃ+1 %><D#/0@A4FEG%><&!?6/0@ #&+1A4
=
*"+ "%>HB%(4&4D%>+1%><576
8
':9;4#&<&%
8
 +$#&%>+ﬃ4D #I6/J#5K
8
76
8
':9;4#&<&%
8
 +$#&%>+ﬃ4D #I6/J#L +,/0%><:4D*"@ MN<&%> %><O#&HB*$4DP1!?6/0<&%RQS4D %>!1%
Tﬃ4&':!1+1 #D#ﬀU1V U$W)V
       	    	     7 	   . LY[
op;AB+V+;Ac1@5aeWY`E9<C_W%H_9<@5B
0
4xPc+FsWY`E9<CEDGF+;)=:X!RE;A!H_;~d9<;ﬂ¯sT+CECE9<b5;n
`/s@5clqDGF+;AB V+;Ac1@5aeWY`E9<CE9<;A`E;AB V+;AB
?AT+`YsT+DGb5;ACyH_`E;ATlH_;ABWYCE;A`ECyH_`_WYF+aB+9<DGF!Hk1WYCEc+FsWY`E9<CEDGF+;=:X!RE;A!H_;J~d9<;J#TlqH_op@5a<;AsT+a<;T+B+V)9<B+C
X1;ACE@5B+V+;A`E;Jq;ACyH_;Y0`E9<CyHGWYa<a<9<B+;NWY`yH_9<Y;Aa#5;A`ET+`EC_WYDGF+;AB-VﬀWYb5;Ab5;AB)7:;Ac1@5aeWY`E9<C_W%H_9<@5B4+N
@@5a<;>WYB+V
\ID/RS@5`Eop9<DGM 3/Z5}5}5Wl X NCEDGF+a<@5CECE;ABWYT+C#q`YsT+F+;AB
:7d©
L
y\I;ACECET+B+b5;AB9<B>V+;A`
© `E!H_9<C
?AT+BsWYDGF+CyH
WYTlq?^~S;A9T+B!H_;A`ECEDGF+9<;AV+a<9<DGF+;JfWYDGF+CyH_T+opCECyHGWYV+9<;ABc1@5aeWY`E;A` PH_`_W%H_@5CEc+FsWY`E;AB!~S@5a<Y;AB17:9<;>;A9<B+;
NQP+Rx © `yHEOCEcsW%H_;A`>WYT+DGFnx¦c3NQP+R b5;ABﬀWYB+B!H7Q ;tzl9<CyH_9<;A`yH@5X1;A`EFﬀWYa<XV+;AC>Łﬀ`E@5CyH_c+T+B+!H_C>V+9<;
WYB+V+;A`E;Onx¦c)LNQP+R5QSX+9<a<V+;^HCE9<DGFr;A`ECyHdVﬀWY`ET+B!H_;A`A4lf{;A96H_;A`E;
:7d©
L
y\I;ACECET+B+b5;ABr5@5BIS`E@%
~S;Aa<a ;^HdWYa 4 M 3/Z5Z5£9N X1;ACyHsW%H_9<bYH_;ABﬂV+9<;:zl9<CyH_;AB+?:q;ACyH_;A`dNWY`yH_9<Y;Aa T+B!H_;A`EFﬀWYa<XV+;ACvŁﬀ`E@5CyH_c+T+B+!H_CA4
P9<;?A;A9<bYH_;ABWYX1;A`WYT+DGF#VﬀW4!r9<B-oWYB+DGF+;AB{ŁvsWYa<a<;ABVﬀWYC`E;^¯ﬀ;A!H_9<;A`yH_;p#9<DGF!H>;A9<B+;op;A`Ea<9<DGF+;
7:;Ac1@5aeWY`E9<CE9<;A`ET+B+bI;A`yqWYF+`E;AB FﬀW%HEH_;Y9<BWYB+V+;A`E;ABB+9<DGF!Hk4n
@@5B;^HWYa 4>M 3/Z5Z5£9NSCEDGF+a<@5CECE;AB WYT+C
V+;ABpS;A@5XﬀWYDGF!H_T+B+b5;AB5@5BpS`E@/~S;Aa<al;^HxWYa 4:M 3/Z5Z5£9N %VﬀW4!>NQP+RSCCE@/~S@5F+aﬀWYT+C ¯sT+CECE9<b5;ABWYa<C WYT+DGF
q;ACyH_;AB{n
;A9<a<DGF+;ABX1;ACyH_;AF+;AB{ s@5B+B+;ABT+B+Vc+`/sWYbYH_;ABV+9<;S;A?A;A9<DGF+BT+B+b5;ABnx¦c 3/WﬂqtsT+`:q;ACyH_;
NQP+RxNWY`yH_9<Y;Aaop96HvCE;AF+`Ub5;A`E9<B+b5;Ao
L
sT+DGCyH_`E;ATl5;A`EFsWYa6H_B+9<CUT+B+V)V+;ATlH_a<9<DGF+;A`U7:;Ac1@5aeWY`E9<C_W%H_9<@5B
X+?^~>4nx¦c 3kX qtsT+`¯sT+CECE9<b5;rNQP+Rx n
`/s@5clqDGF+;AB op96HV+;ATlH_a<9<DGF+;Ao
L
sT+DGCyH_`E;ATl5;A`EFsWYa6H_B+9<CpT+B+V
5;A`EBﬀWYDGF+a sWYCECE9<b5XﬀWY`E;A`U7:;Ac1@5aeWY`E9<C_W%H_9<@5B4
?

A
ﬂ@ﬂ{

!
ﬃ


	1 


76_:+*
0	
7:9<;vnW%H_C_WYDGF+;YVﬀW4!Jnx¦cL>NQP+RxNWY`yH_9<Y;Aa0X1;A90n
;Aopc1;A`_W%H_T+`E;ABT+B!H_;A`EFﬀWYa<XpV+;ACSŁﬀ`E@5CyH_c+T+B+!H_C
X1;A@5XﬀWYDGF!H_;^HJ~dT+`EV+;ABqtsT+F+`yH_;?AT{V+;A`>© B+BﬀWYF+op;Y#VﬀW4!IV+9<;ACE;n
;A9<a<DGF+;ABFﬀWYT+clH_C/sWYDGF+a<9<DGFWYT+C
9<CxX1;ACyH_;AF+;AB4l7:9<;ACE;v© B+BﬀWYF+op;d9<CyHQF+;ATlH_; WYa<a<b5;Aop;A9<BWY?A;AclH_9<;A`yHk!@5X!~S@5F+a19<CEcﬀWY`yH_9<Y;AaﬀX+9<C
F+;A`JB+9<;V+9<`E;A!H«b5;Aop;ACECE;AB~dT+`EV+;AB4f¥sWYF+`E;AB+V;ACJB+9<DGF!H«CEDGF!~d9<;A`E9<br~WY`JV+9<;pS9<a<V+T+B+br5@5B
b5;^q`E@5`E;AB+;ABfWYCECE;A`E;A9<CE`E9<CyHGWYa<a<;ABT+B!H_;A`EFﬀWYa<XV+;ACvŁﬀ`E@5CyH_c+T+B+!H_CS?AT5;A`ECyH_;AF+;ABl~WY`SV+;A`v\I;t
DGFﬀWYB+9<CEoT+CA
~S@V+T+`EDGFoWYB+DGF+oWYaxq;ACyH_;ﬂnx¦cg3NQP+RSCX1;A9Sn
;Aopc1;A`_W%H_T+`E;AB @5X1;A`EFﬀWYa<X{V+;AC
Łﬀ`E@5CyH_c+T+B+!H_Cx5@5`EFﬀWYB+V+;ABﬂCE9<B+V!aeWYB+b5;/ ;A96HxT+B+aeWY`A4 : BpH_F+;A@5`E;^H_9<CEDGF+;AB© `EX1;A96H_;AB~WY`QCEDGF+@5B
5@5`EF+;A` V+9<;«¨d¦c1@YH_F+;ACE;WYTlqb5;ACyH_;Aa<a6Hd~S@5`EV+;AB1VﬀW4!X1;A9
n
;Aopc1;A`_W%H_T+`E;ABT+B!H_;A`EFﬀWYa<XI5@5BLY£5£
m¥PlWYa<c1;^H_;A`EC/sWYT+`E;T+B+VfWYCECE;A`v?AT)PlWYa<c1;^H_;A`EC/sWYT+`E;^H_`E9<F!¦V+`_W%H(OB+96H_`E9<D:WYDA9<VﬂH_`E9<F!¦V+`_W%Hk+¤U©n Q
Y@5B+V+;AB+CE9<;A`E;AB s@5B+B!H_;AM RS`ETlH_?A;ABWYB+V© `EB+@5a<Vl3/Z5}5± Yn
@@5B;^HQWYa 46l3/Z5}5±9N 4%f{;AB+9<bCEcsW%H_;A`;A`
b!WYX1;ABpWYX1@5`ET+B!H_;A`ECET+DGFT+B+b5;ABp5@5Bp¨ WYB+CE@5BWYB+Vp\)WYT+;A`ECEX1;A`Eb5;A` M 3/Z5}5}5Wl X N YVﬀW4!>CE9<DGFp¤U©n
HGW%H_C/sWYDGF+a<9<DGFT+B!H_;A`EFﬀWYa<X-5@5B;^H ~W3/Z!|ﬂm#WYX1;A`;A9<B+9<b5;m sT+X1;A`V+;Ao Łﬀ`E@5CyH_c+T+B+!Hk#X+9<a<V+;AB
%WYB+B T+B+VT+B!H_;A`CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;ABS;AV+9<B+b5T+B+b5;AB CyHGWYX+9<aQ9<CyHk4 \I;ACECET+B+b5;AB 9<B{V+;A`PH_`_W
H_@5CEc+FsWY`E;J5@5B-PlWYa<c1;^H_;A`EC/sWYT+`E;«T+B+VIfWYCECE;A` 9<B)V+;A`:®>WYCEc+FﬀWYCE;«X1;ACyHsW%H_9<bYH_;AB0VﬀW4!pX1;A9
n
;Ao
c1;A`_W%H_T+`E;AB~S;AB+9<b5;m;Aa69<B'sT+X1;A`V+;Ao Łﬀ`E@5CyH_c+T+B+!HJV+;A`>NWY`yH_9eWYa<V+`ET+DGI5@5BPlWYa<c1;^H_;A`EC/sWYT+`E;
T+B+VrfWYCECE;A`d@5X1;A`EFﬀWYa<XV+;AC 7WYopclqV+`ET+DGC5@5B)¤U©n¡a<9<;AbYH;M © `EB+@5a<Vr;^HUWYa 463/Z5}5Z l© `EB+@5a<V
>ﬀ % EG*"@
8
HB%>+ﬃ-;%>P *"@A/0<&A4&/J#& *"+ A4#.-;%Cﬃ+1 %><D#./0@A45EG%><&!?6/0@ #&+1A4
=
*"+ +1*"<&HR/0@ A4D %><D#&%><576
8
':9;4#&<&%
818
+1  H
4D%>+19 <&%(':!$#&%>+
8
+ﬃ-Pﬃ/0<:/0@ @ %>@ %>+ﬂ/0+ﬃ/0@GQS4D %>!1%
Tﬃ4&':!1+1 #D#ﬀU1V
L%j    "	       ﬂ    	   ﬂ 
3/Z5Z!LN 4¤U©nSNWY`yH_9<Y;Aa s@5B+B+;AB«q@5a<b5a<9<DGF9<BJV+;A`PH_`_W%H_@5CEc+FsWY`E;Q@5X1;A`EFﬀWYa<X>5@5B+:
(@ >
;tzl9<CyH_9<;A`E;AB4
7:9<;ACCyH_;AF!HWYT+DGF9<o²9<B+aeWYB+b>op96HQ\I;ACECET+B+b5;AB5@5BŁ0WYF+;^¦;^HSWYa 4 M 3/Z5}5Z9N ®@@V+oWYB;^HSWYa 4
M 3/Z5}5Z9NT+B+VNT+;ACEDGF+;Aa+;^H WYa 4M 3/Z5}5Z9N /V+9<;Q?A;A9<bYH_;ABVﬀW4! 9<o ®;Ab5;AB+C_W%H_?S?AT9<CE`E9<CyHGWYa<a<;ABJNQP+Rx
NWY`yH_9<Y;Aa #V+9<;X1;A9xFs@5F+;A`E;AB{n
;Aopc1;A`_W%H_T+`E;AB{X1;A@5XﬀWYDGF!H_;^H«~dT+`EV+;AB
X1;^H_`/sWYDGF!H_a<9<DGF+;\I;AB+b5;AB
5@5B)`E;kWY!H_965;Ao PH_9<DGCyH_@43 O¤:=
{  
¤:=

¤:=

¨ ¤:=0

LY¤

=
 
   Q;AB!H_FﬀWYa6H_;AB4
: B CE96H_T T+B+VgPlW%H_;Aa<a<96H_;AB+op;ACECET+B+b5;AB @43 ;ABXﬀWY`yH_;AB'WYX1;A`ﬂWYT+DGF V+;ATlH_a<9<DGF <UB+?AT+a sWYB+b5a<9<DGF
Y;A96H_;AB9<oiwx;A`ECyHsWYB+V+B+9<C:5@5BNQP+RSCA4
<U`ECEc+`YsT+B+b5a<9<DGFVﬀWYDGF!H_;oWYB1VﬀW4!ﬂV+;A`>\I;ADGFﬀWYB+9<CEoT+CA
V+;A`J?AT+`«S9<a<V+T+B+brT+B+V{?AT+o fWYDGF+CyH_T+o 5@5B NQP+RSC>qtsT+F+`yHkVﬀWY`_WYTlqX1;A`ET+F!HkVﬀW4!)V+9<;PT+a 
qW%HGWY;A`E@5CE@5a<;>op96H WYX+B+;AF+op;AB+V+;A` n
;Aopc1;A`_W%H_T+`Ub5;^q`E9<;A`E;AB)T+B+VCE@ﬂWYa<CUm@5B+V+;AB+C_W%H_9<@5B+CEY;A9<op;
qtsT+`J¤U©n²V+9<;AB+;AB4 =Y;AV+@DGF~WY`J;ACJ@YqH>CEDGF!~d9<;A`E9<b+;A9<B+;V+;^HGWY9<a<a<9<;A`yH_;S;A?A9<;AFT+B+b)?^~d9<CEDGF+;AB
V+;A`n
;Aopc1;A`_W%H_T+`:T+B+V-V+;Ao­© TlqH_`E;^H_;AB¨ ¤:=0E FﬀWYa6H_9<b5;A`UNQP+R.@5X1;A`EFﬀWYa<XV+;AC>Łﬀ`E@5CyH_c+T+B+!H_C
9<o 9<B+aeWYB+bpop96HdV+;A` ¤U©nS nvF+;A`Eop@Vl¦BﬀWYop9<ﬂ?AT);A`E?A9<;Aa<;ABSM
L
@5CE;AB;^H:WYa 463/Z5}5Z ﬀ© `EB+@5a<V
3/Z5Z!LN 4 S;A9<CEc+9<;Aa<Cy~S;A9<CE;«X1;A@5XﬀWYDGF!H_;^H_;AB© `EB+@5a<V M 3/Z5Z!LN
T+B+V7 ¦5;;^HWYa 4@M 3/Z5Z!LN
;A9<B+;ABCE9<b5B+9 
ﬀ%WYB!H_;ABg© B+CyH_9<;AbV+;A`NWY`yH_9<Y;Aa65@5a<T+op9<BﬀWX1;A9 n
;Aopc1;A`_W%H_T+`E;AB';A9<B+9<b5;)m;Aa69<B T+B!H_;A`EFﬀWYa<X
5@5B :
z7
0WYX1;A`dB+@DGF)@5X1;A`EFﬀWYa<X5@5B :
(@ >
407:9<;ACE;JS;A@5XﬀWYDGF!H_T+B+b5;AB)~WY`8RE;AV+@DGF)B+9<DGF!HUop96H
V+;Ao fWYDGF+CyH_T+o T+B+VIV+;A`Uzl9<CyH_;AB+?5@5B)¤U©nSNWY`yH_9<Y;Aa<Br5;A`E;A9<BXﬀWY`A4ﬀ© T+CdV+;Ao wx;A`Eb5a<;A9<DGF
H_F+;A`Eop@Vl¦BﬀWYop9<CEDGF+;A`\I@V+;Aa<a<;2M RWY`ECEaeWk~;^H«WYa 463/Z5ZYj#nWYXﬀWY?kWYV+;AF;^HWYa 46 3/Z5ZYj!W 7:`EV+aeW
;^HSWYa 46+3/Z5ZYjﬁNﬀop96H V+;AB9<B CE96H_TS;A@5XﬀWYDGF!H_T+B+b5;ABb5;AaeWYB+bYH_;voWYB?ATpV+;A`Q`EY;AB+B!H_B+9<CAVﬀW4!>V+9<;
X1;A@5XﬀWYDGF!H_;^H_;ABNQP+RSCxWYT+C ¯sT+CECE9<b5;ABH_;A`EBsWY`E;ABp¨ ¤:=0

¨

P+= 

¨

=UQs@5CET+B+b5CyH_`/s@5clqDGF+;ABX1;t
CyH_;AF+;AB«osT+CECE;AB%Onx¦cp3kX«NQP+RSCQt4%7:9<;AC~WY`#;A9<B~S;A96H_;A`E;A`~d9<DGF!H_9<b5;A`
PDGF+`E96HEH9<o wx;A`ECyHsWYB+V+B+9<C
V+;A`:\I9<`E@5c+F!¦CE9<5@5B-NQP+RSCA4C: B+?^~d9<CEDGF+;AB-CE9<B+VIV+9<;>H_F+;A`Eop@Vl¦BﬀWYop9<CEDGF+;AB)9<b5;AB+CEDGFﬀW%qH_;AB
¯sT+CECE9<b5;A`dH_;A`EBsWY`E;A`U© ;A`E@5CE@5a<;>`E;AaeW%H_96ﬂb5TlHUX1;ACyH_9<opo«HdT+B+Vr~S;A96H_b5;AF+;AB+V-WY?A;AclH_9<;A`yHk09<o ®;t
b5;AB+C_W%H_?J?ATIV+;AB)N`E@5?A;ACECE;AB1V+9<;?AT+`US9<a<V+T+B+bq;ACyH_;A` NQP+RxNWY`yH_9<Y;AaqtsT+F+`E;AB4
 	  5 ﬁﬀﬃﬀﬃ  
 ﬀ
     # $- "!/0#(0 -	ﬁﬂ ﬁ/
 ﬃ#(0 /0
 
# 	 	ﬃ#
7:9<;dH_F+;A`Eop@Vl¦BﬀWYop9<CEDGF+;ABﬂ9<b5;AB+CEDGFﬀW%qH_;ABT+B+VﬂV+9<;:\I@V+;Aa<a<9<;A`ET+B+b>V+;A`m@5opc1@5CE96H_9<@5BCyH_`_W
H_@5CEc+FsWY`E9<CEDGF+;A`
H_;A`EBsWY`E;A`
Qs@5CET+B+b5;AB«~dT+`EV+;ABJ5@5BRWY`ECEaeWk~ ;^HWYa 4M 3/Z5Z!KN!9<o.7:;^HGWY9<a5X1;ACEDGF+`E9<;t
X1;AB4+© X+X+9<a<V+T+B+bL463/W«?A;A9<bYH;A9<B+;>\I;ACECET+B+bpV+;ACvb5;AC_WYo«H_;ABrNWY`yH_9<Y;Aa65@5a<T+op;AB+C Oo
0

DAo
0
Q
5@5B¬7 ¦5;;^H)WYa 4 M 3/Z5Z!LNop96HEH_;Aa<Cﬂ@5clH_9<CEDGF+;A`INW%H_9<Y;Aa<?!sWYF+a<;A`A4v7WYCb5;AC_WYo«H_;n
;A9<a<DGF+;AB!5@5a<T
op;AB{CyH_;A9<bYH«op96HqWYa<a<;AB+V+;A`>n
;Aopc1;A`_W%H_T+`J@5X1;A`EFﬀWYa<X5@5B 3/Z5[ImiBT+`«aeWYB+b5C_WYo WYB
B+9<opo«H
RE;AV+@DGF T+B!H_;A`EFﬀWYa<X 5@5B¬3/Z!Lm CyHGWY`E ?AT4S7 ¦5;);^HﬂWYa 4 M 3/Z5Z!LNd;A`Ea sWY`yH_;AB V+;AB CEDGF!~WYDGF+;AB
© B+CyH_9<;Abop96HpV+;A`ﬂ© TlqBﬀWYF+op;r5@5B fWYCECE;A`ﬂ9<B V+9<;In
;A9<a<DGF+;AB'@5X1;A`EFﬀWYa<X 5@5B¬3/Z5[{m Ob5;t
c+T+B+!H_;^H_;mT+`y5;qtsT+`|rc+c+o«{¨

=;QtT+B+VBﬀWYF+op;AB ®;^q`E9<;A`E;ABWYB
T+o VﬀWYC«© B!~WYDGF+CE;AB
               L5|
© X+X+9<a<V+T+B+bL46351OW&Q ®;AC_WYo«H_cﬀWY`yH_9<Y;Aa65@5a<T+op;AB!b5;Aop;ACECE;AB5@5B7 ¦5; ;^HvWYa 4CM 3/Z5Z!LN T+B+V OX Q
®a<;A9<DGF+b5;^~d9<DGF!H_CE?AT+C_WYopop;AB+CE;^H_?AT+B+b¯sT+CECE9<b5;A`dn
`/s@5clqDGF+;ABﬀX1;A`E;ADGF+B+;^H BﬀWYDGF)RWY`ECEaeWk~¡;^HUWYa 4
M 3/Z5ZYjﬁN WYa<CQŁﬀT+B+!H_9<@5BpV+;A`Qn
;Aopc1;A`_W%H_T+`A47:9<;U¨

P+= _y\I;AB+b5;U9<BpV+;ABn
`/s@5clqDGF+;ABﬂ;AB!H_CEc+`E9<DGF!H
V+;ABB+@5`EoWYa<;AB{¨U9<B!H_;A`Eb5`ET+B+V+X1;AV+9<B+b5T+B+b5;AB O£l4M|Y[Ic+c+X!:Qt4 \I96HJqWYa<a<;AB+V+;A`>n
;Ao«H_;A`_W%H_T+`«X1;t
b59<B+B+;ABV+9<;v¨

P+= 

¨

=U © ;A`E@5CE@5a<;WYTlqb5`ET+B+V5@5Bp¨

=U © TlqBﬀWYF+op;?AT~WYDGF+CE;AB Ob5;Ac+T+B+5
H_;^H_;#9<B+9<;qtsT+`|Ic+c+o«¨

=;Qt4 <UB!H_;A`EFﬀWYa<X5@5B'3/Z5[)m CyH_;A9<bYHVﬀWYC«wx@5a<T+op;AB~S;ACE;AB!H_a<9<DGF
CyHsWY`EY;A`WYB47WYCfWYDGF+CyH_T+o CyH_9<opo«HJop96H>V+;A`«Y@5oX+9<B+9<;A`yH_;AB© TlqBﬀWYF+op;5@5B ¨

= T+B+V
¨ ¤:=0SV+T+`EDGFﬂV+9<;vH_;A`EBsWY`E;ABﬂ© ;A`E@5CE@5a<;sT+X1;A`E;A9<B OV+9<DGY; V+T+`EDGF+b5;A?A@5b5;AB+;ABr#9<B+9<;qtsT+`U3/£>c+c+X!
¨ ¤:=0Qt4 7:9<;«b5;ACyH_`E9<DGF+;Aa6H_;#9<B+;;AB!H_CEc+`E9<DGF!HJ¤U©nSNWY`yH_9<Y;Aa6~WYDGF+CyH_T+o­@5F+B+;¤UT+a<;kW%H_9<@5B+C
XﬀWY`E`E9<;A`E;Y4 : B OX Q 9<CyHV+;A`Sf{;ADGF+CE;Aa5@5Br;A9<B+;A`Sa<9<B+;kWY`E;ABﬂ?AT;A9<B+;A`a<@5b!WY`E96H_F+op9<CEDGF+;ABﬂP%WYaeW«?AT
X1;kWYDGF!H_;AB40© T+C N
;^H_;A`AM 3/Z5Z!KN +BﬀWYDGF-RWY`ECEaeWk~¡;^H WYa 4 M 3/Z5ZYjﬁN 4
X1;A9#H_9<;^q;A`E;AB)n
;Aopc1;A`_W%H_T+`E;AB)?AT);A`Ea sWY`E;AB4 / FﬀWYB+bp;^H:WYa 4BM 3/Z5Z5[9NT+B+V-\I@5a<9<BﬀW;^H:WYa 4BM 3/Z5Z5[9N
CEDGF+a<@5CECE;ABWYT+C7WYopclqV+`ET+DGop;ACECET+B+b5;ABWYTlqQ;A9<B+;«© TlqBﬀWYF+op;«5@5B¨ ¤:=09<BV+9<;X+9<BsWY`E;AB
¨

=

¨

P+= E¨U9<B!H_;A`Eb5`ET+B+VﬀWY;A`E@5CE@5a<;Y4%P9<;q@5a<b5;A`yH_;AB/VﬀW4!UV+9<;SQs@5CET+B+b5CyH_`/s@5clqDGF+;ABT+B!H_;A`
CE;AF+`
%WYa6H_;ABCyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;ABn
;Aopc1;A`_W%H_T+`E;ABfWYCECE;A`T+B+V PlWYa<c1;^H_;A`EC/sWYT+`E;WYTlqB+;AF+op;AB T+B+V
VﬀWYB+B)X1;A9WYT+CE`E;A9<DGF+;AB+V+;A`:¨ ¤:=0Em@5B+?A;AB!H_`_W%H_9<@5B)WYa<CU¤U©n.@V+;A` ¤U©:7ub5;^q`E9<;A`E;AB4 =Y;AV+@DGF
~sT+`EV+;VﬀWYC«NWY`yH_9<Y;Aa65@5a<T+op;ABV+;A`Jb5;ACyH_`E9<DGF+;Aa6H_;ABmT+`y5;q@5a<b5;ABqWYa<a<CCE9<DGF¤U©n²X+9<a<V+;^H_;Y
T+B+V V+9<;¨ ¤:=0E © TlqBﬀWYF+op;-9<BgV+9<;NWY`yH_9<Y;Aa9<o®a<;A9<DGF+b5;^~d9<DGF!HI?^~d9<CEDGF+;AB¡Y@5B+V+;AB+CE9<;A`
H_;A`T+B+V ®>WYCEc+FﬀWYCE;I;A`yq@5a<bYH_;Y4<Uo§V+9<;rS;A@5XﬀWYDGF!H_T+B+b5;AB op96HV+;A`pS9<a<V+T+B+b5@5B ¤U©ni?AT
;A`Ea sWY`E;ABosT !YH_;VﬀWYCﬂfWYDGF+CyH_T+o 9<B';A9<B+;A` <UB+b5a<;A9<DGF+b5;^~d9<DGF!H_CECE96H_TﬀW%H_9<@5B';A`yq@5a<b5;AB M N
@@%
a<;;^HWYa 463/Z5Z5£9N 47:9<;V+T+`EDGF+b5;A?A@5b5;AB+;mT+`y5;?A;A9<bYHRE;AV+@DGF
VﬀW4!)VﬀWYCJX1;A@5XﬀWYDGF!H_;^H_;NQP+Rx
LY±    "	       ﬂ    	   ﬂ 
wx@5a<T+op;AB{WYT+DGF{@5F+B+;p;A9<B+;© X!~S;A9<DGFT+B+b)5@5o H_F+;A`Eop@Vl¦BﬀWYop9<CEDGF+;AB®a<;A9<DGF+b5;^~d9<DGF!HJT+B+V
@5F+B+;«NFﬀWYCE;AB sT+X1;A`Eb!WYB+b;A`Ea sWY`yHv~S;A`EV+;AB)%WYB+B1ﬀ© B+CyHGW%HEHU?AT)BT+a<;A9<;A`E;ABIB+;AF+op;ABIV+9<;J¨U9<B
H_;A`Eb5`ET+B+V+CET+a6qW%HGWY;A`E@5CE@5a<;{X1;A9WYX+B+;AF+op;AB+V+;A`n
;Aopc1;A`_W%H_T+`Y@5B!H_9<BT+9<;A`Ea<9<DGF.PlWYa<c1;^H_;A`EC/sWYT+`E;
T+B+VﬂfWYCECE;A`vWYTlqCE@VﬀW4!CE9<DGFrWYT+CSV+;ABX+9<BsWY`E;AB¨

P+= 

¨

=UQs@5CET+B+b5CyH_`/s@5clqDGF+;ABr;A9<B+; T+B
H_;A`EsT+F+a6H_;H_;A`EBsWY`E;)¨ ¤:=0

¨

P+= 

¨

=UQs@5CET+B+b OCET+c1;A`EDA@@5a<;AV H_;A`EBﬀWY`y¦CE@5a<TlH_9<@5BPnUP:Q
X+9<a<V+;^H M RWY`ECEaeWk~';^HvWYa 4603/Z5ZYj+ﬀ3/Z5Z!| nWYXﬀWY?kWYV+;AFﬂ;^HvWYa 46ﬀ3/Z5ZYj!W 7:`EV+aeW>;^HWYa 4603/Z5ZYjﬁN 4 /WYF+a 
`E;A9<DGF+;IWYX1@5`ET+B!H_;A`ECET+DGFT+B+b5;AB T+B!H_;A`ECyH5sTlH_?A;AB V+9<;ACE;ACpS9<a<V5@5B¯sT+CECE9<b5;ABnx¦c¡3kX NQP+RSCA4
n
;A`EBsWY`E;pQs@5CET+B+b5CyH_`/s@5clqDGF+;AB~WYDGF+CE;AB{T+B!H_;A`>CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;AB{S;AV+9<B+b5T+B+b5;ABX1;A9 n
;Ao
c1;A`_W%H_T+`E;ABV+9<;ﬂ;^H ~W{Lkl[m sT+X1;A`V+;Ao Łﬀ`E@5CyH_c+T+B+!Hpa<9<;Ab5;AB
CE;AF+`CyHGWY`EWYB M m@@5cWYB+V
RWY`ECEaeWk~>Q3/Z5Z5±9N 4
C«?A;A9<bYH_;pCE9<DGF
VﬀW4!)`E;kWYa<9<CyH_9<CEDGF+;Qs@5CET+B+b5;AB T+B+VNWY`yH_9<Y;Aa 
V+9<;ﬂPDGF!~S;t
q;Aa<C/sWYT+`E;YfWYCECE;A`T+B+VPlWYa<c1;^H_;A`EC/sWYT+`E;S;AB!H_FﬀWYa6H_;AB«X+9<C
?ATCE;AF+`
H_9<;^q;AB«n
;Aopc1;A`_W%H_T+`E;AB O
;
3/}5}
m(Q¯sT+CECE9<b«X+a<;A9<X1;AB M S;^¦5;A`S;^HSWYa 46+3/Z5ZYjm@@5c;^HSWYa 46ﬀ3/Z5Z!|+3/Z5Z!KYW 5© B!H_F+@5B!¦p;^HSWYa 46+3/Z5Z!K 
RSaeWYc+c);^HWYa 46#3/Z5Z!KN 41¤ WYDGFV+;AB-`Eb5;AX+B+9<CECE;ABWYT+C B+;AT+;A`E;ABWYX1@5`ET+B!H_;A`ECET+DGFT+B+b5;AB9<CyH ;AC
CE@5b!WY`;tzH_`E;AoiCEDGF!~d9<;A`E9<b+lCE@5a<DGF+;>NWY`yH_9<Y;AaX1;A9 n
;Aopc1;A`_W%H_T+`E;ABr@5X1;A`EFﬀWYa<XﬂV+;ACdŁﬀ`E@5CyH_c+T+B+!H_C
?AT+o ®;^q`E9<;A`E;AB)?AT-X+`E9<B+b5;AB0CE@5b!WY` VﬀWYB+B0~S;AB+B-V+9<;«n
;Aopc1;A`_W%H_T+`E;AB sT+X1;A`U9<;Aa<;PH_T+B+V+;AB
H_9<;^q b5;AFﬀWYa6H_;ABr~S;A`EV+;AB4 : B)V+;A`UnW%HU~S;A`EV+;AB9<BIV+;A`Uc1@5aeWY`E;ABPH_`_W%H_@5CEc+FsWY`E;JFsWYT.ﬀbp¯sT+CECE9<b5;
n
`/s@5clqDGF+;AB WYB+CyH_;Aa<a<;5@5B q;ACyH_;ABPO¤U©nS QyNWY`yH_9<Y;Aa<B X1;A@5XﬀWYDGF!H_;^H M 7:;Aae¤U;Ab5`E@;^HpWYa 46Q3/Z5Z!K 
n
@@5B)WYB+Vrn
@5a<X1;A`yHk3/Z5Z!| 0PH_;A9<Br;^H WYa 463/Z5Z5Z9N 4
: B)© X+X+9<a<V+T+B+bL463kX)9<CyH WYT !5;A`EV+;Ao V+9<;®a<;A9<DGF+b5;^~d9<DGF!H_CE?AT+C_WYopop;AB+CE;^H_?AT+B+bﬂV+;A`d¯sT+CECE9 
b5;ABn
;A9<a<DGF+;ABWYT+C© X+X+9<a<V+T+B+brL463/WﬂVﬀWY`Eb5;ACyH_;Aa<a6Hk4 S;A9xLY£5£mX1;ACyH_;AF+;ABV+9<;© ;A`E@5CE@5a<;qWYCyH
BT+`ﬂWYT+CPDGF!~S;^q;Aa<C/sWYT+`E;-T+B+V fWYCECE;A`A4v\I96HﬂWYX+B+;AF+op;AB+V+;A`n
;Aopc1;A`_W%H_T+`p~d9<`EV ?AT+BsWYDGF+CyH
5@5`WYa<a<;Ao fWYCECE;A`WYTlqb5;AB+@5opop;ABxX1;^5@5`ﬂX1;A9U;^H ~W 3/Z5[{m ;A9<B+;r5;A`ECyHsWY`EY;© TlqBﬀWYF+op;
5@5BﬂPlWYa<c1;^H_;A`EC/sWYT+`E;d;A9<B+CE;^H_?^Hk47:9<;AC qtsT+F+`yHx?ATp;A9<B+;A`x?AT+C/sW%H_?Aa<9<DGF+;ABfWYCECE;A`_WYTlqBﬀWYF+op;Y!VﬀWV+;A`
¨

=Uy®a<;A9<DGF+b5;^~d9<DGF!H_CEcﬀWY`yH_9eWYa<V+`ET+DGV+T+`EDGF V+9<;© TlqBﬀWYF+op;ﬂ5@5B ¨ ¤:=0CE9<B+!Hk4<UB!H_;A`EFﬀWYa<X
5@5B-3/Z!L>m.X1;ACyH_;AF+;ABV+9<;Un
`/s@5clqDGF+;ABﬂqWYCyHSBT+`B+@DGFWYT+CxfWYCECE;A`T+B+VrPlWYa<c1;^H_;A`EC/sWYT+`E;YT+B+V
V+;A`:© B!H_;A9<a
V+;A`PDGF!~S;^q;Aa<C/sWYT+`E;CE9<B+!H:T+B!H_;A`[p~vH ﬂ47:9<;ACE;JCET+X+CyHGWYB!H_9<;Aa<a<;«© TlqBﬀWYF+op;J5@5B
¨ ¤:=0pWYT+CV+;A`p®>WYCEc+FﬀWYCE;9<B V+9<;ﬂŁaEsT+CECE9<b5Y;A96H9<CyHCE@-CyHGWY`E0 VﬀW4!-X1;A9:3/Z5£-m V+9<;rPlWYa<c1;t
H_;A`EC/sWYT+`E;r9<BV+;A`p®>WYCEc+FﬀWYCE;rT+o ;^H ~W?^~S;A9U7:`E96HEH_;Aax5;A`_WY`Eo«Hp9<CyH2M RWY`ECEaeWk~i;^HpWYa 46S3/Z5ZYj
nWYXﬀWY?kWYV+;AF);^H WYa 46 3/Z5ZYj!W ﬀ7:`EV+aeW;^HUWYa 463/Z5ZYjﬁN 4
9<B+;w:9<;Aa<?kWYF+aWYBS;A@5XﬀWYDGF!H_T+B+b5;ABX1;ACyHsW%H_9<b5;AB)V+9<;JB!H ~d9<DGa<T+B+b5@5B-PnUP!NWY`yH_9<Y;Aa<B
9<BV+;A`PH_`_W%H_@5CEc+FsWY`E; M f{@5`Ea<V\I;^H_;A@5`E@5a<@5b59<DkWYaS=:`Eb!WYB+9<?kW%H_9<@5B Of¡\=;QtS3/Z5Z5Z 
T+`E@5c1;kWYB
RS@5op9<CECE9<@5B+LY£5£l3 N 4lnx¦c+9<CEDGF+;>n
`/s@5clqDGF+;AB+V+T+`EDGF+op;ACECE;A` 9<BrPnUP! f{@5a<Y;ABrCE9<B+Vﬁ)¬3,oIV+9<;
m@5B+?A;AB!H_`_W%H_9<@5B9<CyH>sWYF+B+a<9<DGFﬂV+;A`vV+;ACvCyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;AB)PT+a6qW%HGWY;A`E@5CE@5a<C O
;
3/£«DAo

0
Qt4ﬀP9<;
CE9<B+VDGFﬀWY`_WY!H_;A`E9<CE9<;A`yHSV+T+`EDGFF+@5F+;
L
sT+DGCyH_`E;ATl5;A`EFsWYa6H_B+9<CECE; OX+9<CLY£>9<oP9<DGF!H_XﬀWY`E;ABT+B+V: B
q`_WY`E@YH_;AB QUT+B+V-b5;A`E9<B+b5;7:;Ac1@5aeWY`E9<C_W%H_9<@5B+O )²3 M|  Qt47:9<;«;tz+WY!H_;m@5opc1@5CE96H_9<@5Br5@5BNQP+Rx
NWY`yH_9<Y;Aa<Bg9<CyHARE;AV+@DGFgCEDGF!~d9<;A`E9<b ?ATgX1;ACyH_9<opop;AB47:;A`ﬂ9<;Aa<a<;A9<DGF!HﬂV+;ﬀB+96H_965;S;^~S;A9<CqtsT+`
               L5K
V+9<;zl9<CyH_;AB+?«H_;A`EBsWY`E;A`:Qs@5CET+B+b5CyH_`/s@5c+clqDGF+;ABa<9<;^q;A`yH_;AB)V+9<`E;A!H_;\)WYCECE;AB+CEc1;A!H_`E@5op;^H_;A`Eop;AC
CET+B+b5;AB5@5B PDGF+`E;A9<B+;A`;^HWYa 4>M 3/Z5Z5ZlLY£5£!LYW9NQop96H«V+;Ao 9<BV+9<;ACE;A`«© `EX1;A96H«X1;ACEDGF+`E9<;AX1;AB+;AB
: B+CyH_`ET+op;AB!Hk47:9<;d9<B CE96H_Tp\I;ACECET+B+b5;AB;A`Eb!WYX1;ABCyHGWY`EH_;Aopc1;A`_W%H_T+`_WYX+FsWYB+b59<b5;d¨

=21 ¨ ¤:=0E
\I@5a65;A`EFsWYa6H_B+9<CECE;YﬀV+9<;Y@5B+CE9<CyH_;AB!H CE9<B+Vrop96HU\I@V+;Aa<a65@5`EF+;A`EC_WYb5;ABrqtsT+`UPnUP!NWY`yH_9<Y;Aa 4
     - "!$ﬂ ﬁ/'  #, 
- '*)$1 #(0
 0	 #,03- ﬁ#(0 %.3 )$1 "!$#(0
7:9<;m9<B+;^H_9<rV+;ACNWY`yH_9<Y;Aa6~WYDGF+CyH_T+opC>T+B+V) 5;A`EVﬀWYopclq;AB+C:~dT+`EV+;5@5BN
;^H_;A`M 3/Z5Z!KN WYT+C
qtsT+F+`Ea<9<DGFrVﬀWY`Eb5;ACyH_;Aa<a6Hk4.: o Łﬀ@5a<b5;AB+V+;AB~S;A`EV+;ABV+9<;:~d9<DGF!H_9<b5CyH_;AB)NT+B+!H_;J?AT+C_WYopop;AB+b5;^qW4!YHk4
ŁaEsT+CECE9<b5;JNQP+RxNWY`yH_9<Y;Aa~WYDGF+CE;AB-V+T+`EDGF-m@5B+V+;AB+C_W%H_9<@5BWYT+CUV+;A`:®>WYCEc+FﬀWYCE;Y1CE@VﬀW4!Y;A9<B+;
¤UT+a<;kW%H_9<@5B+CEXﬀWY`E`E9<;A`E;sT+X1;A`y~dT+B+V+;ABﬂ~S;A`EV+;ABroT !+47:9<;vfWYDGF+CyH_T+opCT+B+Vﬂwx;A`EVﬀWYopclqT+B+b5C
9<B+;^H_9<)9<CyH;A9<B+;Łﬀ`_WYb5;V+;A`«®>WYCEV+93 T+CE9<@5B-T+B+VV+;A`«=:X1;A`y¯
sWYDGF+;AB+c+a sW%H_?A;Y#V4 F4 ~d9<;CEDGF+B+;Aa<a
\I@5a<;AsT+a<;?^~d9<CEDGF+;AB®>WYCEc+FﬀWYCE;xT+B+VJ;A9<B+;Ao¡op@5a<;AT+aeWY`E;AB>NaeW%H_?xWYTlqlV+;A`
NWY`yH_9<Y;Aa<@5X1;A`y¯
sWYDGF+;
H_`_WYB+CEc1@5`yH_9<;A`yHv~S;A`EV+;AB4 WYB+b5C_WYop;J7:93 T+CE9<@5Br%WYB+BIb5`E@5!5;
s
<UX1;A`S@V+;A`<UB!H_;A`EC/sW%HEH_9<b5T+B+b5;AB
BﬀWYDGFV+;Ao²msT+F+a<;AB@V+;A`x`y~«sWY`Eop;AB5@5Bp#TlqH_cﬀWYY;^H_;AB5;A`ET+`EC_WYDGF+;AB47:9<;QH_`E;A9<X1;AB+V+;dm`_W%qH
9<CyH«V+9<;7:93 ;A`E;AB+??^~d9<CEDGF+;AB V+;Ao NWY`yH_9eWYa<V+`ET+DG OqKML#I T+B+V V+;Ao 7WYopclqV+`ET+DG \CKMOﬂ;A9<B+;A`
PT+X+CyHGWYB+?Y1~d9<;J?Y4  41fWYCECE;A` @V+;A`PlWYa<c1;^H_;A`EC/sWYT+`E;Y4C: o­®;Ab5;AB+C_W%H_?«?AT+` n
`E@5c1@5CEc+FsWY`E;«CE9<B+V
9<BV+;A`JPH_`_W%H_@5CEc+FsWY`E;V+9<;NWY`yH_9eWYa<V+`YsT+DGY;T+B+V-VﬀWYF+;A`V+9<;®`_WYV+9<;AB!H_;AB-CE;AF+`:9<;Aab5;A`E9<B+b5;A`A
~WYCd?ATI;A9<B+;AoiX1;AV+;ATlH_;AB+V)aeWYB+b5C_WYop;A`E;ABI®>WYCyH_`_WYB+CEc1@5`yHdT+B+VI?ATIF+@5F+;AB
s
<UX1;A`EC/sW%HEH_9<b5T+B+b5;AB
qtsT+F+`E;ABI%WYB+B4+nx¦cLNQP+RxNWY`yH_9<Y;Aa~WYDGF+CE;AB)@V+;A`5;A`EVﬀWYopclq;ABr9<B+B+;A`EFﬀWYa<Xﬂ5@5B\I9<BTlH_;AB
WYTlqb5`ET+B+VV+;AC9<opop;A`>B+@DGF `E;AaeW%H_96-F+@5F+;ABfWYCECE;A`EcﬀWY`yH_9eWYa<V+`ET+DGCAnx¦c'3NQP+RxNWY`yH_9<Y;Aa
VﬀWYb5;Ab5;AB-X1;ABs@YH_9<b5;AB-PH_T+B+V+;ABX+9<C nWYb5;J~S;Ab5;ABV+;AC>|Y£5£oWYaB+9<;AV+`E9<b5;A`E;AB-¨ ¤:=0E7:`ET+DGC
M N
;^H_;A`A 3/Z5Z!KN 4l7:9<;
s
© B+V+;A`ET+B+bV+;A`© B+?kWYF+a15@5Br\I@5a<;AsT+a<;AB);A9<B+;A`vPT+X+CyHGWYB+?
	V+9<; 9<B
;A9<B+;Ao¢n
;A9<a<DGF+;ABop96H
L
WYV+9<T+C>WYa<CQŁﬀT+B+!H_9<@5BpV+;A` / ;A96HQ;AB!H_FﬀWYa6H_;ABpCE9<B+V9<CyHQb5;Ab5;AX1;ABV+T+`EDGF
M \I;A9<a<9<B+b5;A`;^H WYa 46 3/Z5Z!| ﬀN
;^H_;A`A3/Z5Z!KN



 
 
j


:

OqKML#I


OGQ 
\CKMO
ﬁﬀ
O L463Q
7WYX1;A9
CE9<B+V


V+9<;S@5a6H_?AoWYB+Bm@5B+CyHGWYB!H_;Yﬁ:uV+9<;«n
;Aopc1;A`_W%H_T+`A 
OqKML#I

V+;A`NWY`yH_9eWYa<V+`ET+DG
;A9<B+;A`UPT+X+CyHGWYB+?ﬂ	 9<BV+;A`U®>WYCEc+FﬀWYCE;T+B+V
\CKMO

V+;A`UPsW%HEH_9<b5T+B+b5CEVﬀWYopclqV+`ET+DG04ﬀ7:;A`dm;Aa69<B
Ł0WY!H_@5`

OGQ X1;A`YsT+DGCE9<DGF!H_9<b F+9<;A`EX1;A9!V+;ABJCE@5b+4m;Aa69<B3 ;A!HkkV+;A`
X1;AC_WYbYHk/VﬀW4!dV+;A`
7WYopclqe
V+`ET+DGsT+X1;A`;A9<B+;Ao¬n
;A9<a<DGF+;AB«T+o¬CE@Ub5`/s@5!5;A`9<CyHk RE;xCyHsWY`EY;A`
CE;A9<B+;=:X1;A`y¯
sWYDGF+;Qb5;A`YsT+opo«H
9<CyHk
V4 F43RE;Ua<;A9<B+;A`x;ACS9<CyHk4

rCyH_;Aa<a6HQ;A9<B+;ABCEc1;A?A9ﬀCEDGF+;ABI®>WYCEc+FﬀWYCE;AB+V+93 T+CE9<@5B+CEcﬀWY`_WYop;^H_;A`xVﬀWY`A4
®a<;A9<DGFT+B+b<O L463Q b59<a6HCE@/~S@5F+a0qtsT+`x¯sT+CECE9<b5; WYa<CxWYT+DGFqtsT+`q;ACyH_;:NWY`yH_9<Y;Aa 4P9<;dX1;ACEDGF+`E;A9<XlHV+;AB
V+93 T+CE965;AB\)WYCECE;AB!H_`_WYB+CEc1@5`yH9<BV+;A`®>WYCEc+FﬀWYCE;UT+B+VV+9<;d© B+aeWYb5;A`ET+B+bJWYTlqV+;A`=:X1;A`y¯
sWYDGF+;Y4
¤U;AX1;ABJV+;A`
CyHGWY`EY;AB«© X+FsWYB+b59<b5Y;A96H#V+;A`®a<;A9<DGF+b5;^~d9<DGF!H_CE?A;A96H_;AB>5@5B«V+;A` / T+C_WYopop;AB+CE;^H_?AT+B+b
LY}    "	       ﬂ    	   ﬂ 
CEc+9<;Aa6HUV+;A` n
;A9<a<DGF+;AB+`_WYV+9<T+Cd;A9<B+;J;AB!H_CEDGF+;A9<V+;AB+V+;
L
@5a<a<;Y4ﬀ7:9<;ACv~d9<`EVIV+T+`EDGF

X1;A`YsT+DGCE9<DGF
H_9<bYHk4 S;A9 NWY`yH_9<Y;Aa<B1V+9<;«b5`/s@5!5;A`WYa<C V+9<;«op96HEH_a<;A`E;q`E;A9<;Jf{;Ab5a sWYB+b5;«9<BV+;A`>®>WYCEc+FﬀWYCE;CE9<B+V
OH ¦c+9<CEDGF+;A`y~S;A9<CE;;^H ~WI3 o X1;A9|Y£oXﬀWY`Qtﬀb5;ACEDGF+9<;AF!H:V+9<;®>WYC_WYTlqBﬀWYF+op;>V+93 T+CE9<@5B+CEY@5B
H_`E@5a<a<9<;A`yHk417:9<;JfWYDGF+CyH_T+opCywx;A`EVﬀWYopclqT+B+b5CE`_W%H_;9<CyH9<B-V+9<;ACE;Ao­Ł0WYa<a
V+9<`E;A!Hc+`E@5c1@5`yH_9<@5BﬀWYa
?AT+o
L
WYV+9<T+C O



 
GQt4S;A9a<;A9<B+;A`E;ABn
;A9<a<DGF+;ABb59<a6H CE@5b!WY`



 
7kF+9<;A`:9<CyH
V+9<;ﬂ®>WYC_WYTlqBﬀWYF+op;p9<B+;^H_9<CEDGF{a<9<op96H_9<;A`yHk4 7WY`_WYT+CJa sW4!YHJCE9<DGF{;A`ECE;AF+;ABVﬀW4!)a<;A9<B+;NWY`yH_9<Y;Aa
Y;A9<B+;«PDGF!~d9<;A`E9<b5Y;A96H_;ABrFﬀWYX1;ABﬀ`_WYCEDGFI9<B+Cd®a<;A9<DGF+b5;^~d9<DGF!Hd?ATrY@5opop;AB40®`/s@5!5;A`E;:n
;A9<a<DGF+;AB
X+a<;A9<X1;ABVﬀWYb5;Ab5;AB?AT+`YsT+DG-T+B+VB+;AF+op;AB9<F+`E;AB© B!H_;A9<aV+;A`>Y@5B+V+;AB+CE9<;A`EXﬀWY`E;AB PT+X+CyHGWYB+?A;AB
O?Y4  4x¨ ¤:=0Q«BT+`H_;A9<a6~S;A9<CE;rWYTlq47:9<;ACE; <UB+b5a<;A9<DGF+b5;^~d9<DGF!H_CECE96H_TﬀW%H_9<@5B FﬀW%H~S;A96H_`E;A9<DGF+;AB+V+;
Łﬀ@5a<b5;AB qtsT+`V+9<;®`/s@5!5;AB!5;A`yH_;A9<a<T+B+b V+;A`r© ;A`E@5CE@5a<;Y4vŁ0WYa<a<CX1;A9<CEc+9<;Aa<Cy~S;A9<CE;~«sWYF+`E;AB+V ;A9<B+;AC
CEDGF+B+;Aa<a<;ABﬂ© X+sT+F+a<;A`E;A9<b5B+9<CECE;ACSV+9<;U© TlqBﬀWYF+op;d5@5B¨ ¤:=0S9<BV+9<;db5`E@5!5;ABn
`/s@5clqDGF+;ABV+93 T
CE965;A`E?!s@5b5;A`yH~d9<`EV OCE9<;AF+; ` © X+FsWYB+b5Y;A96HS5@5B O L463Q Qt5;A`EX+a<;A9<XlHop;AF+`S¨ ¤:=0v9<BV+;A`v®>WYC
c+FﬀWYCE;QWYa<CT+B!H_;A`®a<;A9<DGF+b5;^~d9<DGF!H_CEX1;AV+9<BT+B+b5;AB47:9<;a<;A9<B+;AB>n
`/s@5clqDGF+;ABJ;A`yqWYF+`E;AB>VﬀWYF+;A`;A9<B+;
Fs@5F+;A`E;v¨ ¤:=0Ey®>WYCEc+FﬀWYCE;AB+Y@5B+?A;AB!H_`_W%H_9<@5BT+B+VB+;AF+op;ABq@5a<b5a<9<DGFJop;AF+` ¨ ¤:=0xWYTlq4Y© T !5;A`
V+;Ao.b5;AX1;AB«X1;A9!CEDGF+B+;Aa<a<;A``y~«sWY`EoT+B+b WYa<a<;n
`/s@5clqDGF+;AB¨

= CEDGF+B+;Aa<a<;A`
WYX«WYa<C
¨ ¤:=0OCE9<;AF+;
7:`ET+DG%WYX+FsWYB+b59<b5Y;A96H:5@5BL463Qt47:9<;ACE;?^~S;A9x3 ;A!H_; s@5B+B+;AB?AT¨ ¤:=0Em@5B+?A;AB!H_`_W%H_9<@5B+;AB
9<B«a<;A9<B+;ABn
`/s@5clqDGF+;ABBﬀWYF+;SV+;A` ¤U©nS#@V+;A`¤U©:7UyPH_`/s@5DGF+9<@5op;^H_`E9<;qtsT+F+`E;AB%CE@VﬀW4! V+9<;¤UT
a<;kW%H_9<@5BJ5@5BpPlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%H_;ABV+;AB+XﬀWY`9<CyH0M 7:9<CECE;Aa<%WYopc«;^HWYa 463/Z5Z5± nvCE9eWYC ;^HxWYa 46
3/Z5Z!KN 4

fWYDGF+CE;ABIV+9<;¨U9<B!H_;A`Eb5`ET+B+VﬀWY;A`E@5CE@5a<;RE;AV+@DGF5@5BI9<F+`E;A`T+`ECEc+`YsT+B+b5a<9<DGF+;AB)®`/s@5!5;:9<o
H_F+;A`Eop@Vl¦BﬀWYop9<CEDGF+;AB®a<;A9<DGF+b5;^~d9<DGF!Hk0~d9<`EV)V+9<;>5;A`yqtsT+b5XﬀWY`E;PlWYa<c1;^H_;A`EC/sWYT+`E;WYTlqQWYa<a<;JNWY`
H_9<Y;Aa#b5a<;A9<DGF+osW4!59<bJ5;A`yH_;A9<a6Hk407:9<;AC5;A`EF+9<B+V+;A`yHUV+9<;>S9<a<V+T+B+bb5`E@5!5;A`Al¯sT+CECE9<b5;A` NWY`yH_9<Y;Aa 4
      ﬁ   ﬀ "ﬃ 
 ﬀ 
  ﬀ        
fWYCECE;A`E;A9<C«T+B+V{`E9<CyHGWYa<a<9<B+;¨d¦V+`_W%H_;pCE9<B+V{T+B!H_;A`JCyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;AB S;AV+9<B+b5T+B+b5;ABH_F+;A`
op@Vl¦BﬀWYop9<CEDGFCyHGWYX+9<a<;q;ACyH_;)NFﬀWYCE;AB V+;ACP¦CyH_;AopC¨ ¤:=0

¨

P+= 

¨

=4: F+`E;rH_F+;A`Eop@%
Vl¦BﬀWYop9<CEDGF+;AB 9<b5;AB+CEDGFﬀW%qH_;AB'~dT+`EV+;AB X1;A`E;A96H_Cq`YsT+F'T+B!H_;A`ECET+DGF!HkdT+B+VgCE9<B+V'9<B+?^~d9<CEDGF+;AB
`E;AaeW%H_96«b5TlHX1;A%WYB+B!Hk45fWYDGF+CyH_T+oIYwx;A`EVﬀWYopclq;ABT+B+VPDGF+op;Aa<?A;AB5@5B;tzl9<CyH_9<;A`E;AB+V+;ABNQP+Rx
NWY`yH_9<Y;Aa<Bﬂ%WYB+Bb5;^~«s@5F+B+a<9<DGFWYTlq#V+9<; Qs@5CET+B+b;A9<B+;ACv\)WYCECE;AB+V+93 T+CE9<@5B+CEc+`E@5X+a<;AopCS`E;AV+T+?A9<;A`yH
~S;A`EV+;AB4/1~S;A9S~d9<DGF!H_9<b5;© `yH_;AB5@5BNFﬀWYCE;AB sT+X1;A`Eb0sWYB+b5;AB;A`yq@5`EV+;A`EB RE;AV+@DGF¤UT+a<;kW%H_9<@5B1
®;^q`E9<;A`EBT+a<;kW%H_9<@5B5@5B-9<CdT+B+V¨

P+= ES@V+;A` ¨ ¤:=0y¨d¦V+`_W%H_;AB-WYT+Cd¯sT+CECE9<b5;ABIH_;A`EBsWY`E;AB
Qs@5CET+B+b5;ABT+B+V7:;Ac1@5CE96H_9<@5B+CEBT+a<;kW%H_9<@5B5@5B9<C
T+B+V¨ ¤:=0y¨d¦V+`_W%H_;ABWYT+C
V+;A`®>WYCEc+FﬀWYCE;

ﬀ %L
8
<:':!1HBA4&':!
8
+1 3 +1+1%><&!ﬃ/0@ T
=
*"+	?<I6*"P;MS':!1%>+7A4#
8
+$#&%><G4#&<:/J#&*$4DP1!?6/0<&A4&':!1%>+
%(-; +1 
8
+1 "%>+  "%
6*"!1+
@ A':!%(4D%>+$#&@ A':!B4&':!1+1%>@ @ %>< /0@A4 -;%>< /"4&4D%>+$#&<:/0+ﬃ4DP *"<D#  +F-;%>< /"4DP1!ﬃ/"4D% ,%> @  +1 "%>< %#/0@ V ﬀﬁﬃﬂ 
8
+ﬃ-B4DP1 %>@ #
-1/0!1%><L+
8
<L%> +1%
8
+$#&%><& "%>*"<:-;+1%#&% L*"@ @ %"V
             
	      .       LYZ
WYTlq
q;ACyH_;AB-=:X1;A`y¯
sWYDGF+;AB)@5F+B+;JS;^H_;A9<a<9<b5T+B+bV+;A`v¯sT+CECE9<b5;ABNFﬀWYCE;Y4
7:9<;>\I;ADGFﬀWYB+9<CEop;ABﬀV+9<;?AT+`dS9<a<V+T+B+bq;ACyH_;A`UNQP+RxNWY`yH_9<Y;AaqtsT+F+`E;ABﬀCE9<B+VrB+@DGFr9<opop;A`
B+9<DGF!HY@5opc+a<;^HEH 5;A`ECyHGWYB+V+;AB M n
@5a<X1;A`yHWYB+V-n
@@5B#LY£5£l3 N 4 7:9<;P96H_TﬀW%H_9<@5B)9<CyH:Y@5opc+a<9<?A9<;A`yHk
B+9<DGF!H«BT+`>~S;Ab5;ABV+;A`J9<o WYX1@5`>CEDGF!~d9<;A`E9<b)V+T+`EDGF+?ATlqtsT+F+`E;AB+V+;AB¤UT+a<;kW%H_9<@5B+CE;tzlc1;A`E9<op;AB
H_;T+B!H_;A`CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;ABS;AV+9<B+b5T+B+b5;AB CE@5B+V+;A`EBWYT+DGFoWYB+b5;Aa<C CE@5b5;ABﬀWYB+B!H_;A`

TﬀWYCE9 
WYb5`_WYB+b5;ty\I;ACECET+B+b5;AB V+9<;ﬂV+;ABb!WYB+?A;ABNQP+Rx#;AX1;AB+CE?^¦a<T+Cp9<o Łﬀ;Aa<V?A;A9<b5;AB T+B+VWYTlqe
b5`ET+B+VV+;A`<UB+?AT+a sWYB+b5a<9<DGF+Y;A96H V+;A`aeWYCECE9<CEDGF+;ABp¤UT+a<;kW%H_9<@5B+CyH_F+;A@5`E9<;Y%V+9<;X+9<CEF+;A` V+9<;;A9<B+?A9<b5;
H_F+;A@5`E;^H_9<CEDGF+;>© B+BsWYF+;A`ET+B+bVﬀWY`ECyH_;Aa<a6H;OqtsT+`SH_F+;A@5`E;^H_9<CEDGF+;Jm@5B+?A;AclH_;CE9<;AF+;?Y4  40\)WYDkm;AB+?A9<;
;^H WYa 4 M 3/Z5Z!|NﬂQt4
7WYCS®;^q`E9<;A`E;AB5@5BﬂQs@5CET+B+b5;ABp5@5a<a<?A9<;AF!HxCE9<DGFb5;^~«s@5F+B+a<9<DGFp9<B?^~S;A9PDGF+`E96HEH_;AB4`ECyH_;AB+CA
S9<a<V+T+B+bJ;A9<B+;ACv®;^q`E9<;A`EY;A9<opCQT+B+V?^~S;A96H_;AB+CAlfWYDGF+CyH_T+ohV+;ACm`E9<CyHGWYa<a<C OCE9<;AF+; ?Y4  4lN`ET+c
cﬀWYDGF+;A`
WYB+VJma<;^HEH>M 3/Z!KY}9NﬂQt4kS;A9!X1;A9<V+;ABJN`E@5?A;ACECE;AB«osT+CECE;AB«B+;A`Eb59<;AXﬀWY`E`E9<;A`E;ABrsT+X1;A`y~dT+B+V+;AB
~S;A`EV+;AB417WYop96H¤UT+a<;kW%H_9<@5Bﬂ;A9<B+CE;^H_?^HkﬀoT !
s
<UX1;A`EC/sW%HEH_9<b5T+B+bF+;A`E`ECEDGF+;AB0V4 F4+V+;A`UNWY`yH_9eWYa 
V+`ET+DGpV+;A`dPT+X+CyHGWYB+?:9<BV+;A`v®>WYCEc+FﬀWYCE; OqKML#IoT !«b5`/s@5!5;A`WYa<CQV+;A`vPsW%HEH_9<b5T+B+b5CEVﬀWYopclqV+`ET+DG
\CKMOJCE;A9<B407WYCwx;A`EFsWYa6H_B+9<C

 
OqKML#I

\CKMO
O L4MLGQ
~d9<`EVgPsW%HEH_9<b5T+B+b5Cy5;A`EFsWYa6H_B+9<Cb5;ABﬀWYB+B!Hk4S;A9

3F+;A`E`ECEDGF!H
s
<UX1;A`EC/sW%HEH_9<b5T+B+b+4S7:9<;rH_F+;A`
op@Vl¦BﬀWYop9<CEDGF+;PHGWYX+9<a<96HsW%Hd;A9<B+;A`:NFﬀWYCE;X1;AV+;ATlH_;^HVﬀWYF+;A`:B+@DGFB+9<DGF!Hk1VﬀW4!ﬂ;AC:9<B)V+;A` ©Hy
op@5CEc+FsWY`E;pWYT+DGF{?AT+o NFﬀWYCE;AB sT+X1;A`Eb!WYB+b)Y@5opop;ABoT !+47WYCfWYDGF+CyH_T+o 5@5BNWY`yH_9<Y;Aa<B
~dT+`EV+;X1;A`E;A96H_C>9<B© X+CEDGF+B+96HEHL4ML4MLX1;ACEDGF+`E9<;AX1;AB4m@@5c;^HWYa 4M 3/Z5Z!KYW9N?A;A9<bYH_;ABVﬀW4!rqtsT+`
CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;:Qs@5CET+B+b5;ABﬂT+B+Vn
;Aopc1;A`_W%H_T+`E;ABﬂVﬀWYCSm`E9<CyHGWYa<a6~WYDGF+CyH_T+o¢CE;AF+`SCEDGF+B+;Aa<a0;A`
q@5a<bYHk!CE@VﬀW4!V+9<; S9<a<V+T+B+bJ;A9<B+;ACv®;^q`E9<;A`EY;A9<opCQV+;ABa<9<op96H_9<;A`E;AB+V+;ABpŁ0WY!H_@5`QVﬀWY`ECyH_;Aa<a6Hk4¨U9<;A`
X1;A9T+B!H_;A`ECEDGF+;A9<V+;^HUoWYB?^~d9<CEDGF+;ABIF+@5op@5b5;AB+;A`T+B+VrF+;^H_;A`E@5b5;AB+;A`d¤UT+a<;kW%H_9<@5B4l© a<CF+@5op@%
b5;AB+;¤UT+a<;kW%H_9<@5B-X1;A?A;A9<DGF+B+;^HoWYBV+9<;S9<a<V+T+B+br;A9<B+;AC«®;^q`E9<;A`EY;A9<opC>WYT+C>V+;A`®>WYCEc+FﬀWYCE;
@V+;A`v9<B;A9<B+;A`dŁaEsT+CECE9<b5Y;A96H@5F+B+;>V+9<;S;^H_;A9<a<9<b5T+B+b«q`E;AopV+;A`dŁﬀ;ACyH_ s@5`Ec1;A`A4ﬀ¨U9<;A`yqtsT+`vCE9<B+VCE;AF+`
F+@5F+;
s
<UX1;A`EC/sW%HEH_9<b5T+B+b5;ABB+@YH ~S;AB+V+9<b+V+9<;U9<BpV+;A`Q©H_op@5CEc+FsWY`E;UB+9<DGF!HFsWYT.ﬀbWYTlqH_`E;^H_;AB47:9<;
F+@5op@5b5;AB+;¤UT+a<;kW%H_9<@5B{~d9<`EV X1;ACEDGF+`E9<;AX1;ABV+T+`EDGFV+9<;¤UT+a<;kW%H_9<@5CE`_W%H_;Y
V4 F4 V+9<;ﬂ© B+?kWYF+a
V+;A`U¤UT+a<;kW%H_9<@5B+CE;A`E;A9<b5B+9<CECE;
D!=?N
c+`E@ / ;A96H

1

D!=?N


 

	 O L4 [&Q
~S@5X1;A9=-V+;A`p¤UT+a<;kW%H_9<@5B+CE`_W%H_;AB+Y@; p?A9<;AB!HpT+B+V w VﬀWYCwx@5a<T+op;AB 9<CyH OCE9<;AF+;?Y4  4xm@@5c
;^HWYa 4@M 3/Z5Z!KYW9NﬂQt4ﬀfg9<;«oWYB)CE9<;AF!Hk CyH_;A9<bYH:V+9<;«¤UT+a<;kW%H_9<@5B+Cy~WYF+`ECEDGF+;A9<B+a<9<DGF+Y;A96Hop96HU?AT+B+;AF
op;AB+V+;Ao wx@5a<T+op;AB4ﬀS;A9
V+;A`UF+;^H_;A`E@5b5;AB+;AB-¤UT+a<;kW%H_9<@5BI;A`EaeWYT+XlH V+9<;«®;Ab5;AB!~WY`yH 5@5B¤UT
Y;kW%H_9<@5B+CEY;A9<op;AB V+;AB NFﬀWYCE;AB sT+X1;A`Eb!WYB+bX1;A`E;A96H_CpX1;A9vb5;A`E9<B+b5;A`E;AB
s
<UX1;A`EC/sW%HEH_9<b5T+B+b5;AB4x¤UT
a<;kW%H_9<@5B+CEY;A9<op; s@5B+B+;AB{X1;A9<CEc+9<;Aa<Cy~S;A9<CE;X1;A`E;A96H_C>`E9<CyHGWYa<a<9<CE9<;A`yH_;«9<CEcﬀWY`yH_9<Y;Aa #\I;^H_;A@5`E96H_;AB
[5£    "	       ﬂ    	   ﬂ 
CyHGWYT+X;^H_DY4#CE;A9<B4
: o WYX1@5` s@5B+B+;ABWYT+DGFV+9<;p®;^qEsW4!Y~WYB+V@V+;A`V+;A`«PT+X+CyH_`_W%H_FﬀWYa6H_;A`>WYa<C
¤UT+Y;kW%H_9<@5B+CEY;A9<o V+9<;AB+;ABﬀT+B+VICE@p?ATI© `yH_;^qWY!H_;ABrqtsT+F+`E;AB4
f{;AB+B V+T+`EDGF ¤UT+a<;kW%H_9<@5B a<;A9<B+;)NWY`yH_9<Y;Aa ;AB!H_CyHGWYB+V+;ABgCE9<B+Vx~WYDGF+CE;ABgV+9<;ACE;)V+T+`EDGF
m@5B+V+;AB+C_W%H_9<@5B ~S;A96H_;A`pWYBxCE@5XﬀWYa<V V+;A`pCE@5b5;ABﬀWYB+B!H_;I`E96H_9<CEDGF+;
L
WYV+9<T+C  sT+X1;A`ECEDGF+`E96HEH_;AB
9<CyHk4  d9<CyHdb5;Ab5;AX1;ABIV+T+`EDGF M P;A9<Blq;Aa<VIWYB+V)NWYB+V+9<CA#3/Z5Z5}9N

 
 
L



:)a<B

O L4 j!Q
7WYX1;A9QCE9<B+V

VﬀWYCPsW%HEH_9<b5T+B+b5Cy5;A`EFsWYa6H_B+9<CA'V+9<;=:X1;A`y¯
sWYDGF+;AB+CEcﬀWYB+BT+B+b+


V+9<;ﬂS@5a6H_?t
oWYB+Bm@5B+CyHGWYB!H_;Y :²V+9<;n
;Aopc1;A`_W%H_T+`A V+9<;p\)WYCECE;pT+B+V

V+9<;7:9<DGF!H_;V+;ACJn
;A9<a<DGF+;AB+CA4
7:9<;Q=:X1;A`y¯
sWYDGF+;AB+CEcﬀWYB+BT+B+b:X1;A`YsT+DGCE9<DGF!H_9<bUF+9<;A`EX1;A95V+;ABm;Aa69<B3 ;A!Hk4Afg9<`EV>V+;A`#`E96H_9<CEDGF+;
L
WYV+9<T+CvX1;A9<o ¤UT+a<;kW%H_9<@5B+CEc+`E@5?A;"!B+9<DGF!HU;A`E`E;A9<DGF!Hk+5;A`EVﬀWYopclqHUVﬀWYCdn
;A9<a<DGF+;ABr~d9<;AV+;A`A4
   !ﬀ
PH_`_W%H_@5CEc+FsWY`E9<CEDGF+;d9<Cy~S@5a<Y;AB9<B¨s@5F+;AB?^~d9<CEDGF+;ABI3|UT+B+VL5|UoIYnx¦cﬂL NQP+RSCx@V+;A`WYT+DGF
N
;A`Ea<oTlHEH ~S@5a<Y;ABb5;ABﬀWYB+B!Hk~dT+`EV+;AB9<BpV+;A`x© `E!H_9<CQCEDGF+@5Bp5@5`Qop;AF+`QWYa<Cv3/£5£ =5WYF+`E;ABX1;A@5X
WYDGF!H_;^HM PHGWYBlq@5`EVIWYB+V)7Wk9<CA3/Z!K%jﬁN 40P9<;X+9<a<V+;ABCE9<DGFIV+@5`yHv5@5`EB+;AF+opa<9<DGFr9<Br@5`E@5b5`_WYc+F+9<CEDGF
9<B+V+T+?A9<;A`yH_;ABﬀop;ACE@5CE%WYa<9<b5;>m>WYa6H_b5;AX+9<;^H_;AB4 : B)V+;A`d© B!HGWY`E!H_9<CdVﬀWYb5;Ab5;ABIH_`E;^H_;AB)Cy¦B+@5clH_9<CEDGF+;
9<Cy~S@5a<Y;ABgFsWYT.ﬀb sT+X1;A`op;AF+`E;A`E;)f{@DGF+;AB¡WYTlqSVﬀWF+9<;A`ﬂV+9<;n
;Aopc1;A`_W%H_T+`E;ABg9<B ;A9<B+;Ao
®`E@5!YH_;A9<a0V+;ACwx@5`yH_;tzﬂT+B!H_;A`EFﬀWYa<XV+;ACvŁﬀ`E@5CyH_c+T+B+!H_Cva<9<;Ab5;AB47:9<; nvF+;A`Eop@Vl¦BﬀWYop9<5@5Br`E;A9 
B+;Ao­9<C 9<CyH:BﬀW%H5sT+`Ea<9<DGF)CEDGF+@5B-aeWYB+b5;«X1;A%WYB+B!Hk4 © T+DGF-V+;A`:7WYopclqV+`ET+DGr5@5B-9<CU5@5BL5KY[
m­X+9<C?AT n
;Aopc1;A`_W%H_T+`E;AB T+B!H_;A`EFﬀWYa<XCyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;A`
L
;Aa<;^YWYB+?9<CyHb5;ABﬀWYT X1;ACyH_9<opo«H
~S@5`EV+;AB M \)WY`yH_9WYB+V)\)WYT+;A`ECEX1;A`Eb5;A`A3/Z5Z5[9N 4
 
	   / 	ﬃ#,-.ﬁ  0 
 0 ﬃﬂ
m@@5c;^HpWYa 4>M 3/Z5Z!|S3/Z5Z!KYW9NxqtsT+F+`yH_;AB ¤UT+a<;kW%H_9<@5B+CE;tzlc1;A`E9<op;AB!H_;ﬂop96HJH_;A`EBsWY`E;AB Qs@5CET+B+b5;AB
H ¦c+9<CEDGF+;A`>CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;A` / T+C_WYopop;AB+CE;^H_?AT+B+bV+T+`EDGF4#7:9<;«b5;Aop;ACECE;AB+;AB{¤UT+a<;kW%H_9<@5B+C
`_W%H_;ABCEDGF+a<9<;"!5;AB ;A9<B+;F+@5op@5b5;AB+;¤UT+a<;kW%H_9<@5B@5X1;A`EFﬀWYa<XV+;ACpŁﬀ`E@5CyH_c+T+B+!H_CqtsT+`V+9<;rPH_`_W
H_@5CEc+FsWY`E;WYT+CA4© T+DGFWYB+V+;A`E;zlc1;A`E9<op;AB!H_; O?Y4  4Ła<@/~d`E;kWY!H_@5`Eop;ACECET+B+b5;AB5@5BS;A`yH_`_WYo
;^HQWYa 4:M 3/Z5Z5±9N 5RSaeWYc+c;^HxWYa 4:M 3/Z5Z!KN YN`E;AB+B+9ﬀ;^HxWYa 4:M LY£5£l3 N Y9<B+?A;Aa6H_;A9<a<DGF+;ABlqWYa<a<;AB+;tzlc1;A`E9<op;AB!H_;
5@5BﬂRWY`Ea<;^H_@5B;^HQWYa 4 M 3/Z5Z!KN+T+B+Vp© ;A`E@5CE@5a<%WYopop;A`E;tzlc1;A`E9<op;AB!H_;S5@5Bp© B!H_F+@5B!¦;^HQWYa 4M 3/Z5Z!|
3/Z5Z!KNﬂQ ?A;A9<bYH_;ABpY;A9<B®;^q`E9<;A`E;ABp@5X1;A`EFﬀWYa<XpV+;ACSŁﬀ`E@5CyH_c+T+B+!H_CA4+\I;ACECET+B+b5;ABWYBﬂ¨

P+= 

¨

=U
© ;A`E@5CE@5a<;ABop96HU@5clH_9<CEDGF+;AB\I;^H_F+@V+;AB-X1;A`/sW%qH_9<b5;AB0VﬀW4!ﬂT+B!H_;A` CyH_`_W%H_@5CEc+FsWY`ECEDGF+;ABS;AV+9<B
b5T+B+b5;AB 9<CEBT+a<;kW%H_9<@5BBT+`T+B!H_;A`EFﬀWYa<X V+;ACpŁﬀ`E@5CyH_c+T+B+!H_Cp;A`yq@5a<bYH2M m@@5c;^HWYa 463/Z5Z!KYW9N 
       [l3
~S;AB+B `E96H_9<CEDGF+;-9<CYsT+X1;A`EC/sW%HEH_9<b5T+B+b5;AB 5@5Bgj!£/+KY£	 sT+X1;A`ECEDGF+`E96HEH_;AB'~S;A`EV+;AB4UP@  s@5B+B+;AB
PnUP! n
`/s@5clqDGF+;ABIop9<B+V+;ACyH_;AB+CU[muT+B!H_;A`vV+;AB)Łﬀ`E@5CyH_c+T+B+!HdT+B!H_;A`EsT+F+a6Hv~S;A`EV+;AB0X1;^5@5`d9<C
WYT+CV+;A`Qs@5CET+B+b-b5;^q`E9<;A`yH%M m@@5c;^HWYa 46Q3/Z5Z5} RSFﬀWYB+b-;^HWYa 46x3/Z5Z5Z9N 4Ł sT+`«VﬀWYC\)W4!-V+;A`
<UB!H_;A`EsT+F+a<T+B+bCyHﬂV+9<;PlWYa<c1;^H_;A`EC/sWYT+`E;AY@5B+?A;AB!H_`_W%H_9<@5B ;A9<B X1;ACyH_9<opop;AB+V+;)Ł0WY!H_@5`A4S\I@5a<9<BﬀW
;^HvWYa 4 M 3/Z5Z5[9N1X1;A@5XﬀWYDGF!H_;^H_;ABrX1;A9<CEc+9<;Aa<Cy~S;A9<CE;YVﬀW4!«VﬀWYCSwx@5`EFﬀWYB+V+;AB+CE;A9<B5@5Br¨ ¤:=09<B;A9<B+;A`
¨

P+= 

¨

=UQs@5CET+B+b:VﬀWYCx®;^q`E9<;A`E;ABCyHGWY`EqEs@5`EV+;A`yHk4Y© T !5;A`EV+;Aou9<CyH V+9<;xwx;A`yqtsT+b5XﬀWY`EY;A96H 5@5B
m`E9<CyHGWYa<a<9<C_W%H_9<@5B+CEY;A9<op;AB;A9<Bp`E96H_9<CEDGF+;A`SNT+B+!HkV+;A`S;A9<B+;ABp~S;ACE;AB!H_a<9<DGF+;AB <UB!H_;A`ECEDGF+9<;AV?^~d9 
CEDGF+;ABWYX1@5`T+B+VPH_`_W%H_@5CEc+FsWY`E;SWYT+CEoWYDGF!H5M \)WYDkm;AB+?A9<;Q;^H WYa 46!3/Z5Z!|N 4m@@5cJ;^H WYa 4!M 3/Z5Z!KYW9N
?A;A9<bYH_;AB VﬀW4!ﬂX1;A9
wx@5`EFﬀWYB+V+;AB+CE;A9<B-;A9<B+;ACm;A9<opC V+9<;m`E9<CyHGWYa<a<9<C_W%H_9<@5BCE;AF+`CEDGF+B+;Aa<a ;A`yq@5a<bYHk4
© a<C
~d9<DGF!H_9<b ;A`y~d9<;ACCE9<DGFF+9<;A`
V+;A` ¨

P+= E © B!H_;A9<a @5X!~S@5F+alV+9<;ACE;A`X1;A9H_9<;^q;ABn
;Aopc1;A`_W%H_T+`E;AB
CE;AF+`db5;A`E9<B+b9<CyHk4
© T+DGF'\I@V+;Aa<a<;C_WYb5;AB 9<B
s
<UX1;A`E;A9<B+CyH_9<opoT+B+bop96HS;A@5XﬀWYDGF!H_T+B+b5;AB 5@5`EF+;A`AxVﬀW4!?AT+`
F+@5op@5b5;AB+;AB{¤UT+a<;kW%H_9<@5B5@5B9<C;A9<B+; <UB!H_;A`EsT+F+a<T+B+bIV+;A`«PnUP! n
`/s@5clqDGF+;AB{5@5B;A9<B+9<b5;AB
m;Aa69<BT+B!H_;A`:V+;ABŁﬀ`E@5CyH_c+T+B+!H>Bs@YH_9<b9<CyH M nWYXﬀWY?kWYV+;AF;^H>WYa 463/Z5Z!K%X Wl D #RWY`ECEaeWk~ ;^H>WYa 46
3/Z5Z5}5Wl X!3/Z5Z5Z Afg9<`yH_FJ;^H WYa 46!3/Z5Z5Z9N 4/¤U;AT+;A`EV+9<B+b5CCEDGF+a<T+b5;ABm@@5cJ;^HWYa 4M LY£5£5£9N!5@5`AV+9<;xF+@%
op@5b5;AB+;9<CEBT+a<;kW%H_9<@5B9<BT+B!H_;A`ECEDGF+9<;AV+a<9<DGF+CyH_;ABQs@5CET+B+b5;ABIWYa<a<;A9<BﬂWYa<CvŁﬀT+B+!H_9<@5BV+;A`fWYC
CE;A`_WY!H_9696HsW%HJ?ATcﬀWY`_WYop;^H_`E9<CE9<;A`E;AB47:9<;fWYCECE;A`_WY!H_9696HsW%H 
U
9<CyHJV+;ﬀB+9<;A`yHWYa<C:wx;A`EFsWYa6H_B+9<C
V+;A`xfWYCECE;A`EVﬀWYopclqV+`YsT+DGY;sT+X1;A`Q;A9<B+;A`QQs@5CET+B+b+
U
T+B+Vp`E;A9<B+;Ao²fWYCECE;A`QT+B!H_;A`QV+;ABCE;Aa<X1;AB
S;AV+9<B+b5T+B+b5;AB  
U

 
U  

U


U
O L4M|GQ
7WYop96Ha sW4!YHvCE9<DGFIV+9<;:qtsT+`v;A9<B+;X1;ACyH_9<opo«H_;>¤UT+a<;kW%H_9<@5B+CE`_W%H_;Bs@YH_9<b5;9<CYsT+X1;A`EC/sW%HEH_9<b5T+B+bpWYa<C
ŁﬀT+B+!H_9<@5BV+;A`n
;Aopc1;A`_W%H_T+`VﬀWY`ECyH_;Aa<a<;AB47:9<;ACE;ﬂNWY`_WYop;^H_`E9<CE9<;A`ET+B+bCyH_9<opo«H«op96H\I;ACECET+B
b5;ABV+;A``E96H_9<CEDGF+;AB 9<CYsT+X1;A`EC/sW%HEH_9<b5T+B+bX1;A9F+@5op@5b5;AB+;A`9<CEBT+a<;kW%H_9<@5B9<B T+B!H_;A`EsT+F+a6H_;AB
PDGF!~S;^q;Aa<C/sWYT+`E;kWY;A`E@5CE@5a<;ABsT+X1;A`E;A9<B M ST+V+?YLY£5£!L 5\s@5F+a<;A`;^HxWYa 46YLY£5£!LN %V+9<;WYB;A9<B+;A`b5`E@5!5;AB
ma<9<oWY%WYopop;A`%O©:7d© M \s@5F+a<;A`p;^HWYa 46QLY£5£l3 NﬂQV+T+`EDGF+b5;^qtsT+F+`yHﬂ~dT+`EV+;AB4S© X!~S;A9<DGFT+B+b5;AB
V+;A`;tzlc1;A`E9<op;AB!H_;Aa<a<;AB `Eb5;AX+B+9<CECE;I?AT Fs@5F+;A`E;AB 9<CYsT+X1;A`EC/sW%HEH_9<b5T+B+b5;AB~S;A`EV+;AB VﬀWYX1;A9 <UB
b5a<;A9<DGF+b5;^~d9<DGF!H_CE;3 ;A!H_;ABg?AT+b5;ACEDGF+`E9<;AX1;ABSV4 F4QV+;A`ﬂV+93 T+CE9<@5B+CEa<9<op96H_9<;A`yH_;AB© TlqBﬀWYF+op;I5@5B
fWYCECE;A`EVﬀWYopclq 9<Brb5`/s@5!5;A`E;n
`/s@5clqDGF+;ABI~«sWYF+`E;AB+V)V+;ACd© X+sT+F+a<c+`E@5?A;ACECE;ACA4
7:;A`9<CEBT+a<;kW%H_9<@5B+CEc+`E@5?A;"!-T+B+VV+9<;m9<B+;^H_9<V+;AC9<CEcﬀWY`yH_9<Y;Aa6~WYDGF+CyH_T+opC9<B+B+;A`EFﬀWYa<X
;A9<B+;ACIPnUP! n
`/s@5clqDGF+;AB+CrCE9<B+V'B+@DGF ~S;AB+9<b 5;A`ECyHGWYB+V+;AB4d7:9<;-\I;AF+`E?kWYF+a:V+;A`I\I;ACECET+B+b5;AB
V+;ATlH_;^HVﬀWY`_WYTlqvF+9<BVﬀW4!NFﬀWYCE;AB sT+X1;A`Eb0sWYB+b5;c1@5aeWY`E;A`>CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;A`© ;A`E@5CE@5a<cﬀWY`yH_9<Y;Aa
?AT+oª®`E@5!YH_;A9<asT+X1;A`pV+9<;)9<CEBT+a<;kW%H_9<@5B ;A`yq@5a<b5;AB osT+CECE;AB4xf{;AB+B CE9<DGF 9<B+B+;A`EFﬀWYa<X ;A9<B+;AC
PnUP! n
`/s@5clqDGF+;AB+CU;A9<BI9<CEY;A9<oiX+9<a<V+;^HklCE9<B+Vrop;AF+`E;A`E;JP?A;ABﬀWY`E9<;ABIos@5b5a<9<DGFV+9<;:CE9<DGFIT+B!H_;A`
CEDGF+9<;AV+a<9<DGF{WYTlq;A9<B+;WYB+CEDGF+a<9<;"!5;AB+V+;¤UT+a<;kW%H_9<@5B-5@5B PlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%H_;ABWYT+Cy~d9<`EY;AB
OCE9<;AF+;«VﬀWY?AT-m>WYc+96H_;Aa
L4M|GQt417:9<;ACUFsWYB+bYHWYXI5@5BV+;A`:¤UT+a<;kW%H_9<@5B+CE9<B+;^H_9<0ﬀV+;Ao­¤UT+a<;kW%H_9 
[!L    "	       ﬂ    	   ﬂ 
@5B+CEop;ADGFﬀWYB+9<CEoT+C T+B+V)V+;A` © X!~S;A9<DGFT+B+bﬂ5@5o H_F+;A`Eop@Vl¦BﬀWYop9<CEDGF+;AB-®a<;A9<DGF+b5;^~d9<DGF!HU?^~d9 
CEDGF+;AB®>WYCQT+B+VIY@5B+V+;AB+CE9<;A`yH_;A` NFﬀWYCE;EM / @5B+V+a<@;^HUWYa 460LY£5£5£9N 4
 
	  6  ﬁ-. ﬂ )!3- ﬃﬂ "!$#   # $- "! ﬁ/0#(0 
 0 ﬃﬂ  4 -  ﬁ # 	0

:7d©
L
y\I;ACECET+B+b5;AB«PlW%H_;Aa<a<96H_;ABX1;A@5XﬀWYDGF!H_T+B+b5;AB CE@/~d9<; XﬀWYa<a<@5BﬂT+B+V.¯ﬀT+b5?A;AT+b5b5;ACyH5sTlH_?^H_;
<UB!H_;A`ECET+DGFT+B+b5;AB X1;ACyHsW%H_9<bYH_;AB{V+9<;pzl9<CyH_;AB+?q;ACyH_;A`NQP+RxNWY`yH_9<Y;AaQT+B!H_;A`EFﬀWYa<X{V+;ACŁﬀ`E@5CyHy
c+T+B+!H_Cx9<BV+;A`WYB!HGWY`E!H_9<CEDGF+;ABWYa<CWYT+DGF9<BV+;A`xWY`E!H_9<CEDGF+;ABPH_`_W%H_@5CEc+FsWY`E;(M f{@5`Ea<Vp\I;^H_;A@5`E@%
a<@5b59<DkWYa#=:`Eb!WYB+9<?kW%H_9<@5B Of¡\=;Qt#3/Z5Z5Z ﬀT+`E@5c1;kWYB-RS@5op9<CECE9<@5BﬀLY£5£l3 N 4ﬀ7:9<;ACE;>nx¦c-LNQP+RSC
CE9<B+V)DGFﬀWY`_WY!H_;A`E9<CE9<;A`yHUV+T+`EDGFF+@5F+;
L
sT+DGCyH_`E;ATl5;A`EFsWYa6H_B+9<CECE; O

3/£9<o P9<DGF!H_XﬀWY`E;ABT+B+V : B
q`_WY`E@YH_;AB QST+B+VIF+@5F+;A`U7:;Ac1@5aeWY`E9<C_W%H_9<@5B O

3 M|  Qt40\I;ACECET+B+b5;ABV+;A`U®`/s@5!5;AB!5;A`yH_;A9<a<T+B+bop96H
@5clH_9<CEDGF+;AB\I;^H_F+@V+;AB?A;A9<b5;ABVﬀW4!nx¦cLﬂNQP+RxNWY`yH_9<Y;Aax7:T+`EDGF+op;ACECE;A`:5@5BLX+9<C:?AT{L5|
o²X1;ACE96H_?A;AB4P9<;dCE9<B+VVﬀWYop96Hb5`/s@5!5;A`xWYa<Cnx¦c)3 NQP+RxNWY`yH_9<Y;Aa 4 : F+`E;Um@5B+?A;AB!H_`_W%H_9<@5Ba<9<;AbYH
H ¦c+9<CEDGF+;A`y~S;A9<CE;?^~d9<CEDGF+;AB 3/£


T+B+V3/£

 DAo

0
0VﬀWYC:®;AC_WYo«H_cﬀWY`yH_9<Y;Aa65@5a<T+op;ABI%WYB+B)X+9<C
?AT3/£ o
0
DAo

0
WYB!~WYDGF+CE;AB4
f{;Ab5;AB9<F+`E;A`®`/s@5!5;S9<CyH9<F+`E;Sb5`_Wk96HGW%H_9<@5B+CEX1;AV+9<B+bYH_;P;AV+9<op;AB!HGW%H_9<@5B+CE`_W%H_;S`E;AaeW%H_96>F+@DGF4
© X+FsWYB+b59<b5@5B V+;A`)NWY`yH_9<Y;Aa<b5`/s@5!5;-;A`E`E;A9<DGF+;AB¡CE9<;X+9<C?AT¥3oc+`E@ nWYb M ¨ WYop9<a<a WYB+V
n
@@5BQ3/Z5Zl3 \ sT+a<a<;A`«WYB+V N
;^H_;A`AS3/Z5Z!LN 4
9<B+;b5;Aa<;Ab5;AB!H_a<9<DGF+;ﬂ7:;AF!¦V+`E9<;A`ET+B+bV+;A`PH_`_W%H_@%
CEc+FsWY`E;vT+B+V
L
;AF!¦V+`E9<;A`ET+B+b>9<BJH_9<;^q;A`E;AB¨s@5F+;ABY~d9<;SCE9<;S5@5BŁ0WYF+;^¦«;^HxWYa 4:M 3/Z5Z5£9N 5®>WYB+V+`ET+V
;^HWYa 4 M 3/Z5Z5£9NxT+B+Vws@5op;Aa;^HWYa 4 M 3/Z5Z!|NxX1;A@5XﬀWYDGF!H_;^H«~dT+`EV+;Y9<CyHJV+9<;pŁﬀ@5a<b5;Y4#7:T+`EDGFm@5B
V+;AB+C_W%H_9<@5B-5@5B{¨ ¤:=0>%WYB+BCE9<DGF;A9<B+;V sT+B+B+;C/sWYT+`E;AFﬀWYa6H_9<b5;ŁaEsT+CECE9<b5Y;A96H_CECEDGF+9<DGF!HJWYTlqSV+;A`
=:X1;A`y¯
sWYDGF+;V+;ACd9<CE`E9<CyHGWYa<a<CxX+9<a<V+;AB4lŁ0WYa<a<CQV+9<;ACE;>PDGF+9<DGF!Hvb5;^q`E9<;A`yHk;A`EFsWYa6HVﬀWYCv9<CyH_;A9<a<DGF+;AB
;A9<B+;ABﬂq;ACyH_;ABr¤U©nS
s
<UX1;A`E?AT+b+l~S@V+T+`EDGFV+9<;UfWYDGF+CyH_T+opCxT+B+Vﬂwx;A`EVﬀWYopclqT+B+b5CE9<B+;^H_9<pV+;AC
n
;A9<a<DGF+;ABV+`_WYCyH_9<CEDGF-b5;!sWYB+V+;A`yH~sT+`EV+;2M m@@5c;^H>WYa 46
3/Z5Z5}9N 4#P@ s@5B+B!H_;WYT+DGFX1;A9n
;Aopc1;t
`_W%H_T+`E;AB sT+X1;A` V+;Ao­Łﬀ`E@5CyH_c+T+B+!HVﬀWYCUwx;A`EVﬀWYopclq;AB)5@5BfWYCECE;A`:V+T+`EDGF-VﬀWYC¤U©nS DA@!W%H_9<B+b
b5;AF+;Aopo«H~S;A`EV+;ABS~WYCV+9<;#;AX1;AB+CEVﬀWYT+;A`V+;AC9<CyH_;A9<a<DGF+;AB+CT+B+V V+;ACECE;AB¡P;AV+9<op;AB!HGW%H_9 
@5B+CEDGFﬀWY`_WY!H_;A`E9<CyH_9<p~S;ACE;AB!H_a<9<DGFrX1;A;A9<Bl¯ﬀT !YH(M N
;^H_;A`v;^HdWYa 4613/Z5ZYj+13/Z5Z5Z +\I9<V+V+a<;AX+`E@@5;^HUWYa 46
3/Z5Z5± 1S9<;A`EoWYB+BI;^H:WYa 463/Z5Z5}9N 40¤U;AX1;ABV+;A`:7:;AF!¦V+`E9<;A`ET+B+bﬂV+;A`:PH_`_W%H_@5CEc+FsWY`E;J5;A`ET+`EC_WYDGF!H
V+9<;m@%m@5B+V+;AB+C_W%H_9<@5B«5@5BpPlWYa<c1;^H_;A`EC/sWYT+`E;vWYX1;A`WYT+DGF;A9<B+;ABB+9<DGF!H?AT5;A`EBﬀWYDGF+a sWYCECE9<b5;AB+V+;AB
S;A96H_`_WYb?AT)7:;AB+96H_`E9ﬀ?A9<;A`ET+B+b2M ws@5op;Aa;^H WYa 46 3/Z5Z!KN 4
   
   "ﬃ ﬀ5   "  !    "
7:;A`Q7WYopclqV+`ET+DGJ5@5BﬂPlWYa<c1;^H_;A`EC/sWYT+`E;^H_`E9<F!¦V+`_W%H OB+96H_`E9<DvWYDA9<VH_`E9<F!¦V+`_W%Hk¤U©n Q~dT+`EV+;dop96H
F+@5F+;A`J®;ABﬀWYT+9<b5Y;A96H 5@5B¨ WYB+CE@5BWYB+V\)WYT+;A`ECEX1;A`Eb5;A`M 3/Z5}5}5W9NX1;ACyH_9<opo«Hk41S;A9H ¦c+9<CEDGF+;AB
¨ ¤:=0EvT+B+V¨

=Uy\I9<CEDGFT+B+b5Cy5;A`EFsWYa6H_B+9<CECE;AB9<BV+;A`:T+B!H_;A`E;ABc1@5aeWY`E;ABPH_`_W%H_@5CEc+FsWY`E;a<9<;AbYH
       	   	      	 [5[
V+9<;ﬂ¤U©nSy®a<;A9<DGF+b5;^~d9<DGF!H_CyH_;Aopc1;A`_W%H_T+`X+9<C?AT K)m sT+X1;A`V+;Ao Łﬀ`E@5CyH_c+T+B+!Hk4 7:9<;AC«9<CyH;A9<B
V+`_WYoW%H_9<CEDGF+;A` <UB!H_;A`ECEDGF+9<;AV~S;AB+BoWYBpX1;AV+;AB+!HklVﬀW4!«V+9<;Ub5`E@5!5`/sWYT+op9<b5;ABn
;Aopc1;A`_W%H_T+`E;AB
9<BWY`E!H_9<CEDGF+;PH_`_W%H_@5CEc+FsWY`E;V+;AB Łﬀ`E@5CyH_c+T+B+!HCE;Aa6H_;AB;A`E`E;A9<DGF+;AB47:9<;pWYX1@5`ET+B!H_;A`ECET+DGFT+B
b5;ABﬂ5@5BI¨ WYB+CE@5BrWYB+VI\)WYT+;A`ECEX1;A`Eb5;A`(M 3/Z5}5}5W9N ?A;A9<bYH_;ABlVﬀW4!¤U©ngVﬀWYCH_F+;A`Eop@Vl¦BﬀWYop9<CEDGF
CyHGWYX+9<a<;¨d¦V+`_W%HV+;A`QPlWYa<c1;^H_;A`EC/sWYT+`E;T+B!H_;A` %WYa6H_;ABCyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;ABpS;AV+9<B+b5T+B+b5;AB9<CyHk4 : o
N`E9<B+?A9<cb!WYXﬂ;AC RE;AV+@DGFﬂX+9<CQ5@5`T+`E?A;AohY;A9<B+;AB?^~d9<B+b5;AB+V+;ABrS;^~S;A9<CqtsT+`SV+9<;dHGW%H_C/sWYDGF+a<9<DGF+;
zl9<CyH_;AB+?v5@5B¤U©n 9<BV+;A`xc1@5aeWY`E;ABpPH_`_W%H_@5CEc+FsWY`E;Y47:9<;X1;A@5XﬀWYDGF!H_;^H_;ABV+;Ac1@5aeWY`E9<CE9<;A`E;AB+V+;AB
q;ACyH_;ABNWY`yH_9<Y;Aa+ s@5B+B!H_;ABp9<o¥N`E9<B+?A9<cWYT+DGFp;A9<BWYB+V+;A`E;ACQ¨d¦V+`_W%HxCE;A9<B5?Y4  4PlWYa<c1;^H_;A`EC/sWYT+`E;t
V+9<F!¦V+`_W%HO¤U©:7;QU@V+;A`U c1;AB!HGWYF!¦V+`_W%HO¤U©:NQt4#`ECyH>sT+`E?Aa<9<DGF-b5;AaeWYB+bﬂV+T+`EDGF;A9<B+;9<B CE96H_T
m@5opc1@5CE96H_9<@5B+C_WYBﬀWYa6¦CE;op96H«V+;Ao 9<B{V+9<;ACE;A`© `EX1;A96H«X1;ACEDGF+`E9<;AX1;AB+;AB© ;A`E@5CE@5a<oWYCECE;AB+CEc1;A5
H_`E@5op;^H_;A`dV+;A` ¤ WYDGF!~S;A9<Cd5@5B¤U©n¬9<BIV+;A`:PH_`_W%H_@5CEc+FsWY`E;EM wx@59<bYHd;^H:WYa 460LY£5£5£5W 0PDGF+`E;A9<B+;A`
;^H WYa 46ﬀLY£5£!LYW9N 4
/ T+`SV+;A`S9<a<V+T+B+bJ5@5B¤U©nSNWY`yH_9<Y;Aa<BﬂCE9<B+V5;A`ECEDGF+9<;AV+;AB+;«P?A;ABﬀWY`E9<;ABﬂV+;AB+XﬀWY`Al;A9<B+9<b5;
CE9<B+V)5@5B-b5`/s@5!5;A`E;A`
L
;Aa<;^YWYB+?JqtsT+` V+9<;PH_`_W%H_@5CEc+FsWY`E;Y WYB+V+;A`E;;AF+;A`:T+B!~WYF+`ECEDGF+;A9<B+a<9<DGF4: o
Łﬀ@5a<b5;AB+V+;AB)~S;A`EV+;AB;A9<B+?A;Aa<B+;Jf{;Ab5;«BsWYF+;A`:;A`Ea sWYTlH_;A`yHk1V+9<;«?AT+`:S9<a<V+T+B+bp5@5B¤U©n.qtsT+F+`E;AB
 s@5B+B+;AB49<B+; / T+C_WYopop;ABlqWYCECET+B+b ﬀB+V+;^HﬂCE9<DGF X1;A9:RWY`ECEaeWk~ ;^HWYa 4 M 3/Z5Z5Z9N xV+9<;)WYTlq;A9<B
WYT+CyqtsT+F+`Ea<9<DGF+;A`E;AC PDGF+;AoWX1;A9m@@5cr;^H WYa 4 M 3/Z5Z!K%X N#?AT+`YsT+DGb5;AF!Hk4
     '  #(0$#  / 	ﬃ#,-.ﬁ  0 
 0 %
<U`ECEc+`YsT+B+b5a<9<DGFVﬀWYDGF!H_;oWYB%VﬀW4! ;A9<Bos@5b5a<9<DGF+;A`#f{;Ab?AT+` S9<a<V+T+B+bU5@5B¤U©nT+B!H_;A` CyH_`_W%H_@%
CEc+FsWY`E9<CEDGF+;ABS;AV+9<B+b5T+B+b5;ABV+9<;UF+@5op@5b5;AB+;U¤UT+a<;kW%H_9<@5BWYT+CQ;A9<B+;Ao¢T+B!H_;A`EsT+F+a6H_;ABﬂX+9<BsWY`E;AB
@V+;A`JH_;A`EBsWY`E;ABQs@5CET+B+b5CyH_`/s@5clqDGF+;AB9<CyHk4nWYXﬀWY?kWYV+;AF ;^HWYa 4>M 3/Z5Z!|NQX1;A9<CEc+9<;Aa<Cy~S;A9<CE;p5;A`EoT
H_;^H_;ABQVﬀW4!V+9<;)¤UT+a<;kW%H_9<@5B5@5B q;ACyH_;ABg¨

=

¨ ¤:=0yNFﬀWYCE;AB'WYTlqH_`E;^H_;AB  s@5B+B!H_;YQ~S;AB+B
V+9<; n
;Aopc1;A`_W%H_T+`aeWYB+b5; b5;ABT+bT+B!H_;A`V+;A`d¤U©nSy®a<;A9<DGF+b5;^~d9<DGF!H_CyH_;Aopc1;A`_W%H_T+`:
z7
X+a<9<;AX1;Y4
© a<CxWYa6H_;A`EBﬀW%H_965;A`f{;AbJ?AT+`xS9<a<V+T+B+b:5@5Bp`E9<CyHGWYa<a<9<B+;AB¨

=

¨ ¤:=0ENWY`yH_9<Y;Aa<B~WY`xV+9<;v¤UT
a<;kW%H_9<@5B5@5Bop;^HGWYCyHGWYX+9<a<;Ao¢PlWYa<c1;^H_;A`EC/sWYT+`E;AV+9<F!¦V+`_W%H O¤U©:7;QWYB+CyH_;Aa<a<;5@5Bﬂ¤U©n ;A`y~S@5b5;AB
~S@5`EV+;AB@V+;A`QV+9<; S9<a<V+T+B+b>5@5B¤U©n²sT+X1;A`SFs@5F+;A`E; op;^HGWYCyHGWYX+9<a<;d¨d¦V+`_W%H_;Y?Y4  4lN
;AB!HGWYF!¦!
V+`_W%H5M n
@5a<X1;A`yHWYB+V\I9<V+V+a<;AX+`E@@503/Z5Z5£ kf{@5`ECEB+@5c«;^H WYa 46!3/Z5Z5[ Y\)WY`yH_9WYB+V\)WYT+;A`ECEX1;A`Eb5;A`A
3/Z5ZYjﬁN 4 : BIV+;A`dnW%HU?A;A9<bYH_;CE9<DGF)X1;A9WYX1@5`E;tzlc1;A`E9<op;AB!H_;AB5@5BIf{@5`ECEB+@5cI;^H WYa 4 M 3/Z5Z5[9N ﬀVﬀW4!
CE9<DGFop;^HGWYCyHGWYX+9<a<;AC ¤U©:7²a<;A9<DGF!H:X+9<a<V+;^Hkﬀ~S@5b5;Ab5;AB-VﬀWYC CyHGWYX+9<a<;«¤U©n.;A`ECyHV+T+`EDGF-V+9<;m@5B
5;A`ECE9<@5Br5@5B)¤U©:7u?AT)¤U©n¡;AB!H_CyH_;AF!Hk4
7:9<;-®;^q`E9<;A`E;tzlc1;A`E9<op;AB!H_;I5@5Bgm@@5c ;^HrWYa 4 M 3/Z5Z!|U3/Z5Z!K%X N X1;^~d9<;ACE;AB RE;AV+@DGF'Cy¦CyH_;t
oW%H_9<CEDGFVﬀW4!IV+9<;pF+@5op@5b5;AB+;AB¤UT+a<;kW%H_9<@5B+CE`_W%H_;AB{X+9<BsWY`E;A`>T+B+V{H_;A`EBsWY`E;A`«Qs@5CET+B+b5;ABop96H
/ T+C_WYopop;AB+CE;^H_?AT+B+b5;AB;AB!H_CEc+`E;ADGF+;AB+V{CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;ABn
`/s@5clqDGF+;AB9<o H_F+;A`Eop@Vl¦BﬀWYop9 
CEDGF+;AB®a<;A9<DGF+b5;^~d9<DGF!H
X1;A9n
;Aopc1;A`_W%H_T+`E;ABJ5@5B3/}5}dX+9<CL5KY[Um ;tzH_`E;Ao B+9<;AV+`E9<bdCE9<B+V4%¨U@5op@%
[Yj    "	       ﬂ    	   ﬂ 
b5;AB+;AC®;^q`E9<;A`E;ABCyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;A`J© ;A`E@5CE@5a<;9<CyH>CE@5op96H>WYa<Cos@5b5a<9<DGF+;A`S9<a<V+T+B+b5CEop;ADGFﬀW
B+9<CEoT+CS5@5BINQP+RSCUWYT+CEb5;ACEDGF+a<@5CECE;AB407:9<;ACE;`Eb5;AX+B+9<CECE;CyH_9<opop;ABﬂop96H© ;A`E@5CE@5a<;tzlc1;A`E9<op;AB
H_;AB¯sT+CECE9<b5;A`«PlWYa<c1;^H_;A`EC/sWYT+`E;Aa s@5CET+B+b5;ABgsT+X1;A`E;A9<B M S;A`yH_`_WYo WYB+V{Pa<@!WYB 3/Z5Z5}YX W S;A`yH_`_WYo
;^HWYa 46
LY£5£5£ N`E;AB+B+9Q;^HWYa 463/Z5Z5} PlWYa<DA;AV+@);^HWYa 46
LY£5£l3 N 47:;AB+B+@DGF{X1;^qtsT+`y~S@5`yH_;^H_;ABnW
XﬀWY?kWYV+;AF;^HQWYa 4:M LY£5£l3 N YVﬀW4!b5`E@5!5;dPlWYc1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%H_cﬀWY`yH_9<Y;Aa !V+;A`E;ABP;AV+9<op;AB!HGW%H_9<@5B?AT
CE9<b5B+9ﬀ%WYB!H_;A`J7:;AB+96H_`E9ﬀ?A9<;A`ET+B+bV+;A`>c1@5aeWY`E;AB{PH_`_W%H_@5CEc+FsWY`E;qtsT+F+`yHk#V+T+`EDGF{F+@5op@5b5;AB+;p¤UT
a<;kW%H_9<@5B5@5B¤U©n²@V+;A`«¤U©:7 WYT+CPnUP! n
`/s@5clqDGF+;AB ;AB!H_CyH_;AF+;AB  s@5B+B+;AB
XﬀWYCE9<;A`E;AB+VWYTlq
;A9<B+;A`zH_`_WYc1@5aeW%H_9<@5B5@5B © ;A`E@5CE@5a<BT+a<;kW%H_9<@5B+CEVﬀW%H_;AB WYT+CWYX1@5`E;tzlc1;A`E9<op;AB!H_;AB M PlWYa<DA;AV+@
;^HvWYa 46LY£5£l3 N WYTlq#CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;:S;AV+9<B+b5T+B+b5;AB4l7:9<;UWYB+b5;^~WYB+VlH_;zH_`_WYc1@5aeW%H_9<@5BCyH_;AF!H
RE;AV+@DGF9<o fg9<V+;A`ECEc+`ET+DGF?ATB+;AT+;ACyH_;AB <UB!H_;A`ECET+DGFT+B+b5;AB 5@5BmB+@5clqU;^HWYa 4>M LY£5£!LN 4 7:9<;
© BﬀWYa6¦CE; 9<F+`E;A`Q;tzlc1;A`E9<op;AB!H_;Aa<a<;AB7W%H_;AB?A;A9<bYHS9<B
s
<UX1;A`E;A9<B+CyH_9<opoT+B+bJop96Hq`YsT+F+;A`E;AB <UB!H_;A`
CET+DGFT+B+b5;AB M m@@5cI;^HWYa 46#3/Z5Z!|#3/Z5Z!K%X N 0VﬀW4!V+9<;>F+@5op@5b5;AB+;AB¤U©nUY¤U©:7¢¤UT+a<;kW%H_9<@5B+C
`_W%H_;AB+Y@; p?A9<;AB!H_;AB'9<B PnUP! © ;A`E@5CE@5a<;AB T+B!H_;A`CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;AB S;AV+9<B+b5T+B+b5;AB.sWYT !5;A`ECyH
B+9<;AV+`E9<bCE9<B+V O )'} Y3/£

dDAo

0
C

SqtsT+`v¤U©n¡X+?^~>40L Y3/£

dDAo

0
C

QqtsT+`d¤U©:7;Qt4ﬀP9<;CE9<B+V
VﬀWYop96HxT+o¢op;AF+`E;A`E; ®`/s@5!5;AB+@5`EV+BT+B+b5;ABB+9<;AV+`E9<b5;A`xWYa<CQ¤UT+Y;kW%H_9<@5B+CE`_W%H_;AB+Y@; p?A9<;AB!H_;ABlV+9<;
9<B'WY!H_T+;Aa<a<;ABg\I@V+;Aa<a<CyH_T+V+9<;AB V+;A`ﬂCyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;AB 7:;AB+96H_`E9ﬀ?A9<;A`ET+B+b5;A`y~S;AB+V+;^Hr~S;A`
V+;AB+M nWYXﬀWY?kWYV+;AFr;^HdWYa 46lLY£5£l3 N T+B+Vr s@5B+B+;ABrV+9<; X1;A@5XﬀWYDGF!H_;^H_;AB)NWY`yH_9<Y;Aa<Y@5B+?A;AB!H_`_W%H_9<@5B+;AB
B+9<DGF!H ;A`Ea sWY`E;AB0;AX1;AB+CE@~S;AB+9<bpV+9<;«WYTlqb5;^H_`E;^H_;AB+;«7:;AB+96H_`E9ﬀ?A9<;A`ET+B+b+4ﬀ9<B+;J;A`EB+;ATlH_;J© BﬀWYa6¦!
CE;ﬂV+;A`;tzlc1;A`E9<op;AB!H_;Aa<a<;AB7W%H_;AB?AT F+@5op@5b5;AB+;AB®;^q`E9<;A`E`_W%H_;AB{Y@5B+?A;AB!H_`E9<;A`yH_;A`«~«sWYCECE`E9<b5;A`
PlWYa<c1;^H_;A`EC/sWYT+`E;Aa s@5CET+B+b5CyH_`/s@5clqDGF+;AB;A`Eb!WYX¨U9<B!~S;A9<CE;vWYTlq0;A9<B+;

c+CE;AT+V+@% F+;^H_;A`E@5b5;AB+;U¤UT+a<;kW
H_9<@5BWYBV+;A`>®`E;AB+?ACEDGF+9<DGF!H>?^~d9<CEDGF+;ABV+;A`:Qs@5CET+B+bT+B+V-V+;A`®>WYCEc+FﬀWYCE;Y CE@VﬀW4!ﬂF+@5op@5b5;AB+;
¤UT+a<;kW%H_9<@5B+CEc+`E@5?A;ACECE; ;AF+;A`S@5X1;A`y¯
sWYDGF+;ABWYa<C5@5a<T+op;ABﬀWYX+FsWYB+9<b>CE;A9<B s@5B+B!H_;AB M nWYXﬀWY?kWYV+;AF
;^H«WYa 46LY£5£!LN 47:9<;Łﬀ`_WYb5;Y ~S;Aa<DGF+;
L
@5a<a<;V+9<;F+@5op@5b5;AB+;¤UT+a<;kW%H_9<@5B-5@5BPlWYa<c1;^H_;A`EC/sWYT+`E;t
F!¦V+`_W%H_;ABIWYTlqCyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;AB / ;A96H_CE%WYa<;ABﬂCEc+9<;Aa6Hk9<CyHCE@5op96HS9<opop;A`xB+@DGF@43 ;AB4+7:9<;ACE;A`
\I;ADGFﬀWYB+9<CEoT+Cv s@5B+B!H_;;^H_a 4l9<BﬂV+;A`© B!HGWY`E!H_9<C;A9<B+;
L
@5a<a<;UCEc+9<;Aa<;AB~S@V+9<; n
;Aopc1;A`_W%H_T+`E;AB
sT+X1;A`d;A9<B+;ABIaeWYB+b5;AB / ;A96H_`_WYT+o %WYa6HvX+a<;A9<X1;AB4
© a<C~S;A96H_;A`E;A`ﬂ\I;ADGFﬀWYB+9<CEoT+C~dT+`EV+;r5@5B nWYXﬀWY?kWYV+;AF ;^HWYa 40M 3/Z5Z!|NvT+B+V nWYXﬀWY?kWYV+;AF
WYB+Vn
@@5B M 3/Z5Z5±9NVﬀWYC © TlqH_`E;^H_;AB5@5BWYop@5`Ec+F+;AB / T+CyHsWYB+V+;AB;A`y~S@5b5;ABY~S@5X1;A9lCE9<DGF¨ ¤:=0y
\I@5a<;AsT+a<;WYT+C>V+;A`7<Uopb5;AX+T+B+br;A9<B+;ACJ9<CEY;A9<opC@5F+B+;p¨d¦V+`_W%H_X+9<a<V+T+B+brWYTlqSV+;ACECE;AB =:X1;A`
¯
sWYDGF+;rWYB+aeWYb5;A`EB~WYC?AT ;A9<B+;Ao ®;^q`E9<;A`E;AB{5@5B WYop@5`Ec+F+;Ao ®aeWYCJ@V+;A`?AT ;A9<B+;A`Jq;ACyH_;AB
9<C¨ ¤:=0y wx;A`EX+9<B+V+T+B+bqtsT+F+`E;AB' s@5B+B!H_;Y4 =Y;AV+@DGFga<9<;Ab5;AB V+9<;VﬀW%qtsT+`B+@YH ~S;AB+V+9<b5;ABgn
;Ao
c1;A`_W%H_T+`E;AB5@5B
;
3|5|Im M =Y9S;^HWYa 46x3/Z5Z5±9NSV+;ATlH_a<9<DGF{T+B!H_;A`n
;Aopc1;A`_W%H_T+`E;AB V+;A`c1@5aeWY`E;AB
PH_`_W%H_@5CEc+FsWY`E;Y4ﬀ7WYF+;A`;A`ECEDGF+;A9<B!HU;ACvT+B!~WYF+`ECEDGF+;A9<B+a<9<DGFﬀVﬀW4!;A9<Br\I;ADGFﬀWYB+9<CEoT+Cv~d9<;:V+9<;ACE;A`
9<BNQP+RSC«WYTlqH_`E96HEHk4 S;A@5XﬀWYDGF!H_T+B+b5;ABV+9<;op96H:V+;A`>zl9<CyH_;AB+?pWYop@5`Ec+F+;A` / T+CyHsWYB+V+;;A`Ea sWY`yH
~dT+`EV+;AB M WY`ECE;AB';^HﬂWYa 46d3/Z5Z5±9N xb5;AF+;AB ~WYF+`ECEDGF+;A9<B+a<9<DGF'WYTlq¯sT+CECE9<b5;NWY`yH_9<Y;AaU@V+;A`\I9 
CEDGFT+B+b5;ABq;ACyH_;A`T+B+V¯sT+CECE9<b5;A`NFﬀWYCE;AB?AT+`YsT+DG M WY`ECE;AB;^HvWYa 46LY£5£5£9N 4l®;^q`E9<;A`E;tzlc1;A`E9<op;AB
       	   	      	 [!|
H_;5@5B m@@5c ;^HWYa 45M 3/Z5Z!KYW9NQ~d9<V+;A`Ea<;AbYH_;AB CEDGF+a<9<;"!5a<9<DGFV+9<;zl9<CyH_;AB+?rWYop@5`Ec+F+;A`NWY`yH_9<Y;Aa
T+B!H_;A`CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;AB S;AV+9<B+b5T+B+b5;AB VﬀW-X1;A9Swx@5`EFﬀWYB+V+;AB+CE;A9<B;A9<B+;ACm;A9<opCV+9<;m`E9 
CyHGWYa<a<9<C_W%H_9<@5BIH_;A`EBsWY`E;A`«Qs@5CET+B+b5;ABCE;AF+`JCEDGF+B+;Aa<ax;A`yq@5a<bYHk4#P@I s@5B+B+;ABwx;A`ET+B+`E;A9<B+9<b5T+B+b5;AB9<B
CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;AB)n
;A9<a<DGF+;AB0?Y4  4ﬀop;^H_;A`E@5`E96H_9<CEDGF+;AC \)W%H_;A`E9eWYa l@5`Eb!WYB+9<CEDGF+;>wx;A`EX+9<B+V+T+B+b5;AB
@V+;A`
L
T ! M \IT+`Ec+F!¦{;^HWYa 463/Z5Z5}9N ;A9<B+;ﬂPDGF+aEsT+CECE;Aa<`E@5a<a<;9<o ®;^q`E9<;A`Ec+`E@5?A;"!ICEc+9<;Aa<;AB M 7:`EV
aeW;^H«WYa 46 3/Z5ZYj\)WYDkm;AB+?A9<;p;^H«WYa 46 3/Z5Z!|N 4#X1;AB+CE@) s@5B+B!H_;pF+;^H_;A`E@5b5;AB+;ﬂ¤UT+a<;kW%H_9<@5BWYTlq
m;A9<op;AB;A`yq@5a<b5;ABV+9<;rCEc1;A?A9<;Aa<aqtsT+`V+9<;IS9<a<V+T+B+b5@5B ¨d¦V+`_W%H_;AB b5;A;A9<b5B+;^HpCE9<B+V M 7:`EV+aeWl
3/Z5Z5±9N 4
   #  #,  #(0$#  / 	ﬃ#,-.ﬁ  0 
 0 % - /$1  ﬃﬂ
Ł sT+`ﬂV+;ABg~WYF+`ECEDGF+;A9<B+a<9<DGF+CyH_;ABgf{;AbV+;A`r¤U©nS¤UT+a<;kW%H_9<@5B'F+9<;Aa6HﬂoWYB'?^~d9<CEDGF+;AB+?A;A96H_a<9<DGF
V+9<;)F+;^H_;A`E@5b5;AB+;¤UT+a<;kW%H_9<@5B 5@5B ¤U©n WYTlq«9<C M f{@5`Ea<Vg\I;^H_;A@5`E@5a<@5b59<DkWYa:=:`Eb!WYB+9<?kW%H_9<@5B
Of¡\=;QtQ3/Z5Z5Z9N 49<CJBT+a<;A9<;A`yH«F+@5op@5b5;AB;A9<B+9<b5;pm;Aa69<BT+B!H_;A` :
(@ >
9<BPnUP! n
`/s@5clqDGF+;AB4
PlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%H_; s@5B+B!H_;AB9<o Łﬀ@5a<b5;AB+V+;ABF+;^H_;A`E@5b5;ABWYTlqxV+;Ao­9<CE`E9<CyHGWYa<a
BT+a<;A9<;t
`E;AB4#PH_;A9<bYH V+9<;«n
;Aopc1;A`_W%H_T+`sT+X1;A`:V+;ABŁﬀ`E@5CyH_c+T+B+!Hk CEDGF+op9<a<?^H VﬀWYC9<C T+B+V¤U©n.X+a<;A9<XlH
?AT+`YsT+DG04
f{;AB+B ;A9<B 9<CEY;A9<o§9<B+B+;A`EFﬀWYa<X;A9<B+;ACPnUP! n
`/s@5clqDGF+;AB+CBT+a<;A9<;A`yHkCE9<B+V ~d9<;X1;A`E;A96H_C
;A`y~«sWYF+B!H~dT+`EV+;Yop;AF+`E;A`E;P?A;ABﬀWY`E9<;AB'os@5b5a<9<DGFV+9<;)CE9<DGF'T+B!H_;A`ECEDGF+9<;AV+a<9<DGF WYTlq>;A9<B+;-WYB
CEDGF+a<9<;"!5;AB+V+;p¤UT+a<;kW%H_9<@5B-5@5BPlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%H_;AB WYT+Cy~d9<`EY;AB4Ł0WYa<a<C:V+9<;p®;^q`E9<;A`E`_W%H_;
5@5B9<C WYT+C V+;A`ŁaEsT+CECE9<Y;A96H aeWYB+b5C_WYop;A`
9<CyHkYWYa<CV+9<;
L
W%H_;Sop96HV+;A`CE9<DGFfWYCECE;A`Eop@5a<;AsT+a<;WYB
V+;A`=:X1;A`y¯
sWYDGF+;WYB+aeWYb5;A`EB)T+B+V9<B+C: B+B+;A`E;V+;AC n
`/s@5clqDGF+;AB+CV+93 T+B+V+9<;A`E;AB) s@5B+B+;AB X+a<9<;AX1;
V+9<;ﬂŁaEsT+CECE9<b5Y;A96HJ9<o ®a<;A9<DGF+b5;^~d9<DGF!H«op96HJV+;A`T+opb5;AX1;AB+V+;AB®>WYCEc+FﬀWYCE;Y4 7:9<;AC>~sT+`EV+;ﬂV+;Ao
9<CEY;A9<o;A`EaeWYT+X1;ABﬂX+9<CQ?ATﬂCE;A9<B+;A`d®a<;A9<DGF+b5;^~d9<DGF!H_CEb5`/s@5!5;U?AT~WYDGF+CE;AB+~S@5X1;A91VﬀWYCQwx@5a<T+op;AB
V+;A`vWYTlqCE;A9<B+;A`d=:X1;A`y¯
sWYDGF+; 5;A`EX+a<;A9<X1;AB+V+;ABrT+B!H_;A`EsT+F+a6H_;ABI¨

=

¨ ¤:=0yŁaEsT+CECE9<b5Y;A96HSb5a<;A9<DGF
V+;Ao¬wx@5a<T+op;AB>V+;AC
T+`ECEc+`YsT+B+b5a<9<DGF+;AB«© ;A`E@5CE@5a<cﬀWY`yH_9<Y;Aa<C~«sWY`E;Y4 =Y;QBﬀWYDGF®`/s@5!5;X+9<C?AT«V+;A`
VﬀWYC
9<CyH_;A9<a<DGF+;AB~«sWYDGF+CyHk%WYB+B;AC«B+@DGF{Y@5opc+a<;^HEH>5@5B{;A9<B+;A`¯sT+CECE9<b5;AB ¨

=

¨ ¤:=0EyPDGF+9<DGF!H
X1;AV+;ADG!HrCE;A9<BQ@V+;A`V+9<;ACE;V+T+`EDGFX+`E;ADGF+;AB4dS;A9 V+9<;ACE;Ao P?A;ABﬀWY`E9<@X1;ACyH_;AF!HV+9<;-\s@5b5a<9<DGF
Y;A96Hk
VﬀW4!;A9<B{`E9<CyHGWYa<a<9<B+;ACJ¨

=

¨ ¤:=0y¨d¦V+`_W%HF+;^H_;A`E@5b5;ABWYTlqvV+;Ao 5@5`EFﬀWYB+V+;AB+;AB 9<C
Y;A9<o BT+a<;A9<;A`yHSM \I9<V+V+a<;AX+`E@@5 ;^H)WYa 46:3/Z5Z!L v¨ WYB+CE@5B3/Z5Z!L vS9<;A`EoWYB+Bg;^H)WYa 46:3/Z5Z5}9N 4
m@@5c;^H«WYa 4 M 3/Z5Z!|Nx?A;A9<bYH_; RE;AV+@DGFVﬀW4!I;A9<B{9<CE`E9<CyHGWYa<a  V+;A`«WYT+CJ;A9<B+;A`JQs@5CET+B+bI~«sWYDGF+CyHk
Y;A9<Bb5;A;A9<b5B+;^H_;A`¤UT+a<;kW%H_9<@5CEY;A9<o ?AT+`S9<a<V+T+B+bﬂ9<`Eb5;AB+V-;A9<B+;AC>¨d¦V+`_W%H_C9<CyHk41© T+DGF@/ @5B+V+a<@
;^HWYa 4>M LY£5£5£9NQCEDGF+a<@5CECE;AB WYT+CWYX1@5`E;tzlc1;A`E9<op;AB!H_;AB
VﬀW4!V+9<;ﬂ¤UT+a<;kW%H_9<@5B{5@5B¤U©n¢@V+;A`
¤U©:7hWYTlqS9<C`E;AaeW%H_96)aeWYB+b5C_WYo 9<CyHkCE@5aeWYB+b5;V+9<;zlc1;A`E9<op;AB!H_;9<o H_F+;A`Eop@Vl¦BﬀWYop9<CEDGF+;AB
®a<;A9<DGF+b5;^~d9<DGF!HSV+T+`EDGF+b5;^qtsT+F+`yHv~dT+`EV+;AB4+7:9<;ACQX1;ACyHsW%H_9<b5;AB<UB!H_;A`ECET+DGFT+B+b5;ABWYBV+;A`©:7d©d
ma<9<oWY%WYopop;A`A4/7:@5`yH~dT+`EV+;ABzlc1;A`E9<op;AB!H_;?AT+`F+@5op@5b5;AB+;AB9<CEBT+a<;kW%H_9<@5B9<o H_;A`EBsWY`E;AB
[5±    "	       ﬂ    	   ﬂ 
¨

=

¨ ¤:=0

¨

P+= _yP¦CyH_;Ao V+T+`EDGF+b5;^qtsT+F+`yHkX1;A9V+;AB+;AB%RE;AV+@DGFY;A9<B+;p¤U©nS¤UT+a<;kW%H_9<@5B
WYTlqH_`_W%HEM ST+V+?Y
LY£5£!LN 47:9<;ACE;A`:f{;AbrV+;A`J¤U©nSS9<a<V+T+B+bﬂ9eW9<CV sT+`yqH_;VﬀWYF+;A`:5@5`JWYa<a<;Ao
9<BrV+;A`d%WYa6H_;ABr© B!HGWY`E!H_9<Cd;A9<B+;:~d9<DGF!H_9<b
L
@5a<a<;:CEc+9<;Aa<;AB4
f{;AB+B RE;AV+@DGFpV+9<;dV+;ABﬂ9<CEY;A9<o¢T+opb5;AX1;AB+V+;UŁaEsT+CECE9<b5Y;A96HxB+9<DGF!HS9<o¢®a<;A9<DGF+b5;^~d9<DGF!HQop96H
V+;Aoi9<CEY;A9<ohX+a<;A9<XlHkV4 F4lqWYa<a<CQV+9<;®;^q`E9<;A`E`_W%H_;U5@5BfWYCECE;A`Eop@5a<;AsT+a<;ABrWYTlq
V+;ABr9<CEY;A9<o
b5`/s@5!5;A`ﬂ9<CyHkvWYa<CﬂV+9<;
L
W%H_;op96HﬂV+;A`ﬂfWYCECE;A`Eop@5a<;AsT+a<;-9<B'VﬀWYCn
`/s@5clqDGF+;AB¡WYTlqb5;AB+@5opop;AB
~S;A`EV+;ABT+B+V{9<BVﬀWYC7: B+B+;A`E;V+93 T+B+V+9<;A`E;AB~sT+`EV+;pV+9<;AC>?AT{;A9<B+;A`>9<opop;A`Fs@5F+;A`E;AB PlWYa<c1;t
H_;A`EC/sWYT+`E;AY@5B+?A;AB!H_`_W%H_9<@5B9<BJV+;A` ŁaEsT+CECE9<b5Y;A96HqtsT+F+`E;AB4YS;ACE@5B+V+;A`ECX1;A9Y@5B+?A;AB!H_`E9<;A`yH_;ABQs@5CET+B
b5;ABop96Hx¨

=21 ¨ ¤:=0 ) [.163U s@5B+B!H_;UV+9<;dF+@5op@5b5;AB+;d¤UT+a<;kW%H_9<@5B5@5Bﬂ¤U©n @V+;A`x¤U©:7¡WYT+C
V+;A`ŁaEsT+CECE9<b5Y;A96HWYTlqH_`E;^H_;AB M N`E;AB+B+9 ;^H>WYa 46
3/Z5Z5}  S;A`yH_`_WYo­WYB+VPa<@!WYB
3/Z5Z5}5W9N 41Ł0WYa<a<CUV+9<;
¤UT+a<;kW%H_9<@5B-5@5B`E9<CyHGWYa<a<9<B+;AB¨d¦V+`_W%H_;ABWYTlqH_`E;^H_;ABCE@5a<a6H_;Y1~sT+`EV+;AB{V+9<;n
;A9<a<DGF+;AB{WYT+C>;A9 
B+;Ao²9<CT+B+V;A9<B+;Ao²¤U©nUY¤U©:7Um;A`EBX1;ACyH_;AF+;AB!T+opb5;AX1;AB5@5B;A9<B+;A`¯sT+CECE9<b5;ABpQs@5CET+B+b
op96H <UB+b5a<;A9<DGF+b5;^~d9<DGF!H_CE?AT+C_WYopop;AB+CE;^H_?AT+B+b M / @5B+V+a<@«;^HdWYa 46+LY£5£5£9N 4 <UB+b5;kWYDGF!H_;^HdV+;ACECE;ABﬀ@5X
V+9<;)T+opb5;AX1;AB+V+;ŁaEsT+CECE9<b5Y;A96H9<oª®a<;A9<DGF+b5;^~d9<DGF!HﬂX+a<;A9<XlHkQX1;ACyH_;AF!HrV+9<;-\s@5b5a<9<DGF+Y;A96HkQVﬀW4!
¤U©nUY¤U©:7iWYT+CJ;A9<B+;A`JCyHGWY`E'sT+X1;A`EC/sW%HEH_9<bYH_;AB®>WYCEc+FﬀWYCE;ﬂWYTlqV+;Ao 5@5`EFﬀWYB+V+;AB+;AB 9<CEY;A9<o
BT+a<;A9<;A`yHM RWY`ECEaeWk~.;^H:WYa 46#3/Z5Z5}5W +fg9<`yH_FI;^H:WYa 46#3/Z5Z5Z9N +qWYa<a<CvV+;A` 9<CE`E9<CyHGWYa<a#V+9<;¯sT+CECE9<b5;
PDGF+9<DGF!HdV+T+`EDGFX+`E@DGF+;AB)FﬀW%Hk4+7:9<;ACQ~d9<`EV9<oBsWYDGF+CyH_;ABI© X+CEDGF+B+96HEHvBsWYF+;A`v;A`Ea sWYTlH_;A`yHk4 : BrX1;A9 
V+;AB ŁvsWYa<a<;AB-~sT+`EV+;ﬂoWYB;A9<B+;ABWYT+C9<CJT+B+V¤U©nUY¤U©:7i?AT+C_WYopop;AB+b5;ACE;^H_?^H_;AB m`E9<CyHGWYa<a
;A`y~WY`yH_;AB1V+;A`Ub!WYB+?J@V+;A`dH_;A9<a6~S;A9<CE;5@5B;A9<B+;A`v¯sT+CECE9<b5;ABPDGF+9<DGF!H T+opb5;AX1;AB)9<CyHk40Ł0WYa<a<CvV+;A`
9<CE`E9<CyHGWYa<a1Y@5opc+a<;^HEHS5@5Br;A9<B+;A`vŁaEsT+CECE9<b5Y;A96H_CECEDGF+9<DGF!HdT+opb5;AX1;AB9<CyHT+B+VV+9<;ACE;JPDGF+9<DGF!Hdb5;t
q`E9<;A`yHk ;A`EFsWYa6H:VﬀWYC>9<CyH_;A9<a<DGF+;AB-;A9<B+;AB-q;ACyH_;AB¤U©nS
s
<UX1;A`E?AT+bSM m@@5c;^HJWYa 46
3/Z5Z5} 
/ @5B+V+a<@
;^HSWYa 46!LY£5£5£9N 4Yfg9<;vX1;A`E;A96H_C;A`Ea sWYTlH_;A`yHx%WYB+BpVﬀWYV+T+`EDGFpV+9<;d#;AX1;AB+VﬀWYT+;A`QT+B+VV+9<;UP;AV+9<op;AB!HGW
H_9<@5B+CEDGFﬀWY`_WY!H_;A`E9<CyH_9<pV+;ACd9<CyH_;A9<a<DGF+;AB+C~S;ACE;AB!H_a<9<DGFrX1;A;A9<Bl¯ﬀT !YH~S;A`EV+;ABSM N
;^H_;A`d;^HdWYa 4613/Z5ZYj+
3/Z5Z5Z 0\I9<V+V+a<;AX+`E@@5;^H WYa 46 3/Z5Z5± ﬀS9<;A`EoWYB+B;^H WYa 463/Z5Z5}9N 4
     #,1 ﬃ#,ﬁ#(0 0 ' #,ﬂ ﬂ  - 	 #(0 %#('*)+#,ﬁ-.ﬁ/$ / ﬁ/$-.ﬁ  0$#(0
9<B-~S;A96H_;A`E;A`J¤UT+a<;kW%H_9<@5B+CEop;ADGFﬀWYB+9<CEoT+C9<CyH>VﬀWYC«®;^q`E9<;A`E;AB5@5BT+B!H_;A`EsT+F+a6H_;ABH_;A`EBsWY`E;AB
n
`/s@5clqDGF+;AB1V+9<;>CE9<DGF)WYTlqb5`ET+B+Vr5@5B)op;ACE@5CE%WYa<9<b5;ABrn
;Aopc1;A`_W%H_T+`y¯ﬀT+!H_TﬀW%H_9<@5B+;AB+~d9<;>CE9<;>9<B
@5`E@5b5`_WYc+F+9<CEDGF9<B+V+T+?A9<;A`yH_;AB{PDGF!~S;A`E;^~S;Aa<a<;AB O#;A;^~S;Aa<a<;AB Q:WYTlqH_`E;^H_;AB#B+9<DGF!HJ9<o H_F+;A`Eop@Vl¦!
BﬀWYop9<CEDGF+;AB®a<;A9<DGF+b5;^~d9<DGF!HvX1;ﬀB+V+;AB4 \I@V+;Aa<a<CyH_T+V+9<;ABﬂ5@5B\I;A9<a<9<B+b5;A`S;^H WYa 4 M 3/Z5Z!|N lnvCE9eWYC
;^HWYa 48M 3/Z5Z!KN 1WYDGop;A9<CyH_;A` ;^HWYa 4BM 3/Z5Z5Z9N
T+B+V)wx@59<bYHU;^HWYa 48M LY£5£5£YX N
?A;A9<b5;AB1VﬀW4!CEDGF+B+;Aa<a<;
n
;Aopc1;A`_W%H_T+`y¯ﬀT+!H_TﬀW%H_9<@5B+;AB5@5B-X+9<C:?AT 3|Y£ﬂm¢c+`E@IPH_T+B+V+;?AT <UB+b5a<;A9<DGF+b5;^~d9<DGF!H_CE?AT+C_WYo
op;AB+CE;^H_?AT+B+b5;AB 5@5B H_;A`EBsWY`E;AB ¨

P+= 

¨ ¤:=0

¨

=U © ;A`E@5CE@5a<;ABqtsT+F+`E;AB  s@5B+B+;AB4S7WV+9<;
¨ ¤:=0E © TlqBﬀWYF+op;5@5B¡b5`/s@5!5;A`E;AB n
`/s@5clqDGF+;AB¡V+93 T+CE9<@5B+CEX1;AV+9<B+bYH5;A`E?!s@5b5;A`yH)9<CyHkBsWYF+;A`EB
CE9<DGF-a<;A9<B+;«n
`/s@5clqDGF+;AB;A9<B+;A` BﬀWYF+;A?ATX+9<BsWY`E;AB-¨

=

¨ ¤:=0y/ T+C_WYopop;AB+CE;^H_?AT+B+b O |5L~vH 
       	   	      	 [!K
¨ ¤:=0/j!}%~vH  ¨

=;QJop96H«;A9<B+;A`PHs@5DGF+9<@5op;^H_`E9<;-sWYF+B+a<9<DGFV+;A`5@5B ¤U©n@V+;A`¤U©:7 WYB
M \I;A9<a<9<B+b5;A`>;^HWYa 463/Z5Z!|N 4
7:9<;AC> s@5B+B!H_;ﬂV+9<;F+@5op@5b5;AB+;¤UT+a<;kW%H_9<@5B5@5B ¤U©nSNWY`yH_9<Y;Aa<B
WYT+CQs@5CET+B+b5CyH_`/s@5clqDGF+;ABrX1;AbsT+B+CyH_9<b5;AB@V+;A`S?AT+`SF+@5op@5b5;AB+;ABﬂX+?^~>4lF+;^H_;A`E@5b5;AB+;ABrm`E9<CyHGWYa<a<9 
C_W%H_9<@5BpWYT+CxV+;A`Q;A9<B+;AB9<CE`E9<CyHGWYa<alT+opb5;AX1;AB+V+;ABT+B!H_;A`EsT+F+a6H_;ABﬂŁaEsT+CECE9<b5Y;A96H_CECEDGF+9<DGF!HQqtsT+F+`E;AB
M S;A`yH_`_WYo WYB+V Pa<@!WYBS3/Z5Z5}5W  N`E;AB+B+9v;^HpWYa 46S3/Z5Z5} / @5B+V+a<@-;^HpWYa 46S3/Z5Z5}9N 4fg9<;ﬂX1;A`E;A96H_C
;A`y~«sWYF+B!Hk# s@5B+B!H_;p¤U©nUY¤U©:7WYT+DGF{WYT+C;A9<B+;A`:CyHGWY`E sT+X1;A`EC/sW%HEH_9<bYH_;AB{®>WYCEc+FﬀWYCE;WYTlqQV+;Ao
5@5`EFﬀWYB+V+;AB+;AB{9<CEY;A9<o­BT+a<;A9<;A`E;AB qWYa<a<CUV+;A`>9<CE`E9<CyHGWYa<a
V+9<;«¯sT+CECE9<b5;pPDGF+9<DGF!H>V+T+`EDGFX+`E@%
DGF+;ABgFﬀW%Hk4v#T+@ ;^HrWYa 4 M LY£5£!LN ?A;A9<bYH_;ABVﬀW4! b5`E@5!5;msT+F+a<`_W%H_;AB'9<BgPDGF!~S;A`E;^~S;Aa<a<;AB¡B+9<DGF!H
BT+`op@V+;A`_W%H_;r¤U©n PsW%HEH_9<b5T+B+b5Cy5;A`EFsWYa6H_B+9<CECE;+O

z7
) [5£&QIsT+X1;A`pPnUP! n
`/s@5clqDGF+;AB 5;A`
T+`EC_WYDGF+;ABCE@5B+V+;A`EB ?AT+`¤U©nSyPsW%HEH_9<b5T+B+b5Cy5;A`EFsWYa6H_B+9<CECE;AB 5@5B sT+X1;A`p|Y£5£)9<B V+;A`p®>WYCEc+FﬀW
CE;>qtsT+F+`E;AB s@5B+B+;AB4C: B
s
<UX1;A`E;A9<B+CyH_9<opoT+B+bop96HUWYX1@5`Eop;ACECET+B+b5;AB)T+B+V\I@V+;Aa<a<`E;ADGFT+B+b5;AB
qEs@5`EV+;A`EBICE@5a<DGFI;tzH_`E;Aop;
s
<UX1;A`EC/sW%HEH_9<b5T+B+b5;ABIV+9<;>7:;Ac1@5CE96H_9<@5B+CEBT+a<;kW%H_@59<Bﬂ5@5B¤U©n¬WYTlq 9<C
@V+;A`WYTlqUWYB+V+;A`E;ABq;ACyH_;AB =:X1;A`y¯
sWYDGF+;ABCE@5aeWYB+b5;CE9<;B+9<DGF!HY@5opc+a<;^HEHop96HPnUP{X1;AV+;ADG!H
CE9<B+V47W>op;ACE@5CE%WYa<9<b5;v© X+sT+F+a<;A`E;A9<b5B+9<CECE;U?AT+V+;Ao¢V+9<;vfWYF+`ECEDGF+;A9<B+a<9<DGF+Y;A96HSV+;ACQ© TlqH_`E;^H_;AB+C
5@5B9<Cy~S@5a<Y;AB;A`EFs@5F+;ABCEc+9<;Aa6HJV+9<;ACE;A`Jos@5b5a<9<DGF+;«f{;Ab)V+;A`«¤U©nSS9<a<V+T+B+b5@5`«WYa<a<;Ao­9<B
V+;A`v© `E!H_9<C;A9<B+;:~d9<DGF!H_9<b5;
L
@5a<a<;Y!~S;AB+BICy¦B+@5clH_9<CEDGF+;>n
;Aopc1;A`_W%H_T+`E;ABr@5X1;A`EFﬀWYa<XV+;ACdŁﬀ`E@5CyHy
c+T+B+!H_CﬂV+9<;IF+;^H_;A`E@5b5;AB+;-¤UT+a<;kW%H_9<@5B 5@5BgPlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%H_;ABgWYTlq>9<Cp5;A`EF+9<B+V+;A`EB4
M RWY`ECEaeWk~¬;^H WYa 46 3/Z5Z5}YX3/Z5Z5Z9N 4
  
	 #  #,  #(0$#  / 	ﬃ#,-.ﬁ  0 
 0 % - /$1 6  %
PDGF!~S;^q;Aa<C/sWYT+`E;^H_;^H_`_WYF!¦V+`_W%H O P©n Q
9<CyH VﬀWYCCyHGWYX+9<a<;¨

P+= _¨d¦V+`_W%H 9<o CyH_`_W%H_@5CEc+FsWY`E9<CEDGF`E;t
a<;^YWYB!H_;ABn
;Aopc1;A`_W%H_T+`EX1;A`E;A9<DGF O3/Z!Lk+L3|m(Qt1VﬀWYC CE9<DGFX+9<a<V+;AB)%WYB+B1~S;AB+B-© ;A`E@5CE@5a<;WYT+C
X+9<BsWY`E;ABPDGF!~S;^q;Aa<C/sWYT+`E;t fWYCECE;A`Qs@5CET+B+b5;ABb5;^q`E9<;A`E;AB M N
;^H_;A`Q;^HQWYa 46+3/Z5Z!LN 4!WYX1@5`ET+B!H_;A`ECET
DGFT+B+b5;AB5@5B / FﬀWYB+b;^HQWYa 4:M 3/Z5Z5±9N+?A;A9<b5;ABYVﬀW4!>CE9<DGFX1;A9+F+@5F+;ABpm@5B+?A;AB!H_`_W%H_9<@5B+;AB5@5BPlWYa 
c1;^H_;A`EC/sWYT+`E;vT+B+VfWYCECE;A`9<BV+;A`Q®>WYCEc+FﬀWYCE;d¤U©n WYTlq1;A9<B+;A`xP©nSy=:X1;A`y¯
sWYDGF+;d@5X1;A`EFﬀWYa<XV+;AC
Łﬀ`E@5CyH_c+T+B+!H_CWYTlqb5`ET+B+V5@5B7:;Ac1@5CE96H_9<@5B+CEBT+a<;kW%H_9<@5BX+9<a<V+;AB{%WYB+B
@5X!~S@5F+aSV+9<;¤UT+a<;kW
H_9<@5B5@5B{PlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%H_;ABWYTlqQ;A9<B+;A`JP©nSy=:X1;A`y¯
sWYDGF+;CyHGWY`E)b5;AF+;Aopo«H>9<CyHM : `_WYDA9
;^H>WYa 463/Z5Z!| \)WYDkm;AB+?A9<;;^HJWYa 46
3/Z5Z!|N 4 7:9<;¤UT+a<;kW%H_9<@5B+CEXﬀWY`E`E9<;A`E;J~d9<`EVRE;AV+@DGFV+;ATlH_a<9<DGF
;A`EB+9<;AV+`E9<bYHk#~S;AB+BV+9<;rP©nSy=:X1;A`y¯
sWYDGF+;ﬂV+T+`EDGF 5@5`_WYT+CEb5;Ab!WYB+b5;AB+;r¤UT+a<;kW%H_9<@5B{T+B+Vwx;A`
VﬀWYopclq;AB5@5BI¤U©ngY@5B+V+96H_9<@5B+9<;A`yHQ~dT+`EV+;ON`E;kWYD^H_96YW%H_9<@5B Qt47:9<; © !H_969<;A`ET+B+b s@5B+B!H_;V+9<;
m`E9<CyHGWYa<a<CyH_`ET+!H_T+` 5@5BrP©n 5;A`/sWYB+V+;A`E;AB+CE@VﬀW4!JCE9<;UV+;Aohm`E9<CyHGWYa<a<b596HEH_;A`
5@5B¤U©n sWYF+B+a<9<DGF
~d9<`EV4./ T+`¤UT+a<;kW%H_9<@5B5@5Br¤U©ngWYTlq#X1;A`E;A96H_CWY!H_969<;A`yH_;Ao P©n'CE9<B+Vn
;Aopc1;A`_W%H_T+`E;ABﬂ5@5B
;A9<B+9<b5;ABIm;Aa69<BT+B!H_;A`:
z7
B+@YH ~S;AB+V+9<b+4
f{;AB+9<b5;A`@43 ;AB+CE9<DGF!H_a<9<DGFSWYX1;A`pop96Hp~d9<DGF!H_9<b5;AB m@5B+CE;

T+;AB+?A;ABgqtsT+`V+9<;)S9<a<V+T+B+b5@5B
NQP+RSCA9<CyH«V+9<;wx;A`y¯sT+CECE9<b5T+B+b5@5BP©nSNWY`yH_9<Y;Aa<B{X1;A9<o © X+sT+F+a<;AB;A9<B+9<b5;pm;Aa69<B¡sT+X1;A`
[5}    "	       ﬂ    	   ﬂ 
V+;Ao­Łﬀ`E@5CyH_c+T+B+!Hk4m@@5c-WYB+VRWY`ECEaeWk~ M 3/Z5Z5±9N
5;A`EoTlH_;^H_;ABVﬀW4!ﬂV+;A`U5;A`EX+a<;A9<X1;AB+V+;m;A`EB
5@5BﬂP©nSNWY`yH_9<Y;Aa 5V+9<;V+T+`EDGF¨ ¤:=0E © TlqBﬀWYF+op;CEDGF+op;Aa<?A;AB!?AT+`xF+;^H_;A`E@5b5;AB+;AB¤UT+a<;kW%H_9 
@5B«5@5B¤U©nqtsT+F+`E;AB%WYB+B457:9<;ACE;A` \I;ADGFﬀWYB+9<CEoT+C V+;A`F+;^H_;A`E@5b5;AB+;ABp¤UT+a<;kW%H_9<@5B>5@5B¤U©n
WYTlq P©n ~dT+`EV+;v9<B«B+;AT+;A`E;dWYX1@5`ET+B!H_;A`ECET+DGFT+B+b5;AB5@5B : `_WYDA9;^HxWYa 4 M 3/Z5Z5}9NlX1;AC/sW%H_9<bYHk4YP@5a<a6H_;
RE;AV+@DGFrY;A9<Br¤U©ngBT+a<;A9<;A`E;AB+%WYB+BV+9<;Uwx;A`y¯sT+CECE9<b5T+B+b5@5B)P©ng?ATr;A9<B+;A`
L
sT+DG!qtsT+F+`ET+B+b
V+;ACUb5;AC_WYo«H_;ABI© ;A`E@5CE@5a<;AB+CE;AoX+a<;ACd9<BrV+;ABr¯sT+CECE9<b5;AB / T+CyHGWYB+VrqtsT+F+`E;AB4
S;A9<V+;\I;ADGFﬀWYB+9<CEop;AB.FsWYB+b5;AB¡5@5B¬V+;A`zl9<CyH_;AB+?{5@5B P©n 9<B¡V+;A`)c1@5aeWY`E;AB¬PH_`_W
H_@5CEc+FsWY`E;-WYX4SS9<CEF+;A`b59<XlHﬂ;ACVﬀW%qtsT+`p~S;AB+9<bS;Aa<;Ab5;Y
L
@5CE;AB';^HWYa 4 M 3/Z5Z5[9N T+B+V © V+`E9eWYB+9
;^HdWYa 4M 3/Z5Z!|N1CEDGF+a<@5CECE;ABrX1;A9<CEc+9<;Aa<Cy~S;A9<CE;WYT+Cv
:7d©
L
y\I;ACECET+B+b5;ABIWYTlqV+9<;zl9<CyH_;AB+?:CEDGF!~S;t
q;Aa<C/sWYT+`E;AFﬀWYa6H_9<b5;A`Łﬀ;ACyH_ s@5`Ec1;A`9<B V+;A`PH_`_W%H_@5CEc+FsWY`E;Y4QCp9<CyHpT+B!~WYF+`ECEDGF+;A9<B+a<9<DGFxVﬀW4!CE9<DGF
P©n V+T+`EDGFﬂF+@5op@5b5;AB+;U¤UT+a<;kW%H_9<@5BpX+9<a<V+;^H M #T+@«;^HSWYa 46ﬀ3/Z5ZYjﬁN !;AF+;A`JsT+X1;A`QF+;^H_;A`E@5b5;AB+;:¤UT
a<;kW%H_9<@5BWYTlqS¤U©nu@V+;A`>9<CM m@@5c-;^HJWYa 46
3/Z5Z!KYW9N 47WYop96H 9<CyH;A9<B+;A`ECE;A96H_C:~d9<;AV+;A`ET+o ;A9<B
n
;Aopc1;A`_W%H_T+`y5;A`EaeWYTlqUB+@YH ~S;AB+V+9<b+V+;A`;A9<B+;¤UT+a<;kW%H_9<@5B{5@5B9<C;A`Eos@5b5a<9<DGF+;AB4© B+V+;A`E;A`
CE;A96H_CS s@5B+B+;ABIP©nSNWY`yH_9<Y;Aa WYTlqb5`ET+B+Vﬂ9<F+`E;ACS`E;AaeW%H_96F+@5F+;ABrPDGF+op;Aa<?Ac+T+B+!H_C(O L3/£/+L3/}Jm
WYX+FsWYB+b59<b5@5BV+;A`x`E;AaeW%H_965;ABŁﬀ;AT+DGF!H_9<b5Y;A96H M \I9<V+V+a<;AX+`E@@5;^HSWYa 46+3/Z5Z5[9NﬂQ
~«sWY`Eop;A`E;UNFﬀWYCE;AB
sT+X1;A`ECyH_;AF+;AB
T+B+VWYB+CEDGF+a<9<;"!5;AB+VV+9<;S9<a<V+T+B+b5@5B{¤U©n²;A`Eos@5b5a<9<DGF+;AB@5F+B+;VﬀW4!I;A`EB+;ATlH
CE;AF+`dH_9<;^q;n
;Aopc1;A`_W%H_T+`E;ABIB+@YH ~S;AB+V+9<bpCE9<B+V4
   6  ﬁ-. ﬂ )!3- ﬃﬂ "!$#   # $- "! ﬁ/0#(0 
 0 %   4 -  ﬁ # 	0
Łﬀ;ACyH_;SNQP+RxNWY`yH_9<Y;Aa@5X1;A`EFﬀWYa<X>V+;ACŁﬀ`E@5CyH_c+T+B+!H_C5Onx¦c3/WUNQP+RSCQ#5;A`ET+`EC_WYDGF+;AB
L
sT+DGCyH_`E;AT
5;A`EFsWYa6H_B+9<CECE;X+9<C?AT)LY£«9<oiP9<DGF!H_XﬀWY`E;ABrT+B+VBﬀWYF+;AB : Blq`_WY`E@YH_;ABrT+B+VF+@5F+;>7:;Ac1@5aeWY`E9<C_W%H_9<@5B
O

3 M|  QtxH ¦c+9<CEDGF+;®`/s@5!5;AB!5;A`yH_;A9<a<T+B+b5@5B.3/W{NQP+RSCﬂa<9<;Ab5;AB X1;A9
L
WYV+9<;AB 5@5Bg£l4M|X+9<C
L4M|5| o T+B+Vm@5B+?A;AB!H_`_W%H_9<@5B )¬£ k3DAo

0
4 7WYC®;AC_WYo«HGWY;A`E@5CE@5a65@5a<T+op;AB)X1;^H_`/sWYbYH;^H ~W
3o
0
DAo

0
T+B+V9<CyH:VﬀWYop96Hd~S;ACE;AB!H_a<9<DGF-a<;A9<B+;A` WYa<CUVﬀWYC 5@5B-9<CyH_;A9<a<DGF+;AB1X1;A9
V+;AB+;AB-VﬀWYC
wx@5a<T+op;AB)X+9<C WYTlqv3/£ o
0
DAo

0
WYB!~WYDGF+CE;AB%WYB+B M f{@5`Ea<V-\I;^H_;A@5`E@5a<@5b59<DkWYa
=:`Eb!WYB+9<?kW%H_9<@5B
Of¡\=;Qt 3/Z5Z5Z T+`E@5c1;kWYBIRS@5op9<CECE9<@5BlLY£5£l3 N 49<B+;:ma<9<oW%H_@5a<@5b59<;Q5@5Br[5£PHGWY`yH_CSXﬀWYa<a<@5B
b5;^H_`_WYb5;AB+;A`QWYDGCEDkW%HEH_;A`ECE@5B+V+;AB?A;A9<bYHk!VﬀW4!>nx¦c)3/WJNQP+RSCQFsWYT.ﬀbJ9<BV+;A`QWY`E!H_9<CEDGF+;ABPH_`_W
H_@5CEc+FsWY`E;SWYTlqH_`E;^H_;AB<M WY`ECE;AB«;^HWYa 4653/Z5Z5±l53/Z5Z!KN 4/7:;A`#9<B+V+9<`E;A!H_;Q¤ WYDGF!~S;A9<C5@5B¤U©n{V+T+`EDGF
@5clH_9<CEDGF+;pn
;A9<a<DGF+;AB+DGFﬀWY`_WY!H_;A`E9<CE9<;A`ET+B+brX1;A`/sW%qH_9<bYH_;V+9<;pzl9<CyH_;AB+?q;ACyH_;A`PlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦!
V+`_W%H_;S9<BJV+;A`PH_`_W%H_@5CEc+FsWY`E; M RWY`ECEaeWk~ ;^HWYa 46!3/Z5Z5}5Wl X N 47:9<;SS;A@5XﬀWYDGF!H_T+B+b:V+;ATlH_;^H_;ABVﬀWY`_WYTlq
F+9<B!VﬀW4!JCE9<DGFnx¦c3/W>n
;A9<a<DGF+;ABpCE9<DGF;A`ECyHSBﬀWYDGF;A9<B+9<b5;ABpnWYb5;ABop96Hn
;Aopc1;A`_W%H_T+`E;ABT+B!H_;A`
FﬀWYa<X :
z7
?ATX+9<a<V+;ABCEDGF+;A9<B+;AB9<o¢®;Ab5;AB+C_W%H_?U?ATpnx¦c3kXpNQP+RSCAV+9<;vCEDGF+@5BBﬀWYDGFT+`E?A;AB
/ ;A96H_c1;A`E9<@V+;ABop96H«%WYa6H_;AB n
;Aopc1;A`_W%H_T+`E;AB X+9<a<V+;^H_;AB M n
@@5B ;^HWYa 46 LY£5£5£  PlWYa<DA;AV+@-;^HpWYa 46
LY£5£l3 N 4\I;ACECET+B+b5;AB9<Bp#;A;^~S;Aa<a<;ABp?A;A9<bYH_;ABpWYX1;A`xWYT+DGFpVﬀWYCx© TlqH_`E;^H_;AB5@5Bpnx¦c)3/W:n
;A9<a<DGF+;AB
BﬀWYDGFﬂ~S;ACE;AB!H_a<9<DGFﬂsT+`E?A;A`E;A` / ;A96HQ~d9<B+VﬀWYX!~«sWY`yH_CQ5@5B9<Cy~S@5a<Y;AB M 7:;ACEF+a<;A`S;^HWYa 46lLY£5£5£ WY`
       	   	      	 [5Z
CE;AB-;^HWYa 46 LY£5£5£l LY£5£!L 07s@5`EBX+`_WYDGI;^HWYa 46 LY£5£l35 LY£5£!LN ﬀ~WYC V+9<;S9<a<V+T+B+b5@5B¤U©n¬9eW
9<CvBﬀWYF+;Aa<;AbYHk4ﬀ7:;A`v;A`ECyH_;>V+9<`E;A!H_;>S;^~S;A9<CvqtsT+`vV+9<;>zl9<CyH_;AB+?5@5B)¤U©nSNWY`yH_9<Y;Aa<Br9<BrNQP+RSC
b5;AaeWYB+bV+T+`EDGF;A9<B+;9<B CE96H_T-m@5opc1@5CE96H_9<@5B+C_WYBﬀWYa6¦CE;J5@5BNQP+RxNWY`yH_9<Y;Aa<Bop96H:V+;Ao 9<B-V+9<;t
CE;A`© `EX1;A96HX1;ACEDGF+`E9<;AX1;AB+;AB © ;A`E@5CE@5a<oWYCECE;AB+CEc1;A!H_`E@5op;^H_;A`A4
f¥sWYF+`E;AB+VV+9<;ACE;A`\I;ACECET+B+b5;AB
?A;A9<bYH_;AB-CE9<DGF~d9<;AV+;A`EF+@5a6H f{@5a<Y;AB+CEDGF+9<DGF!H_;AB#V+;A`E;AB¨

=21 ¨ ¤:=0yy\I@5a65;A`EFsWYa6H_B+9<CUX1;A9 [ﬂaeWYb
M wx@59<bYHv;^H WYa 460LY£5£5£5W ﬀPDGF+`E;A9<B+;A`d;^H WYa 460LY£5£!LYW9N 4
  '
6

 #"


f¥sWYF+`E;AB+V V+;A`ﬂP+=YwQ%nd¨ QPlQ=Um>WYopcﬀWYb5B+;I9<o =5WYBTﬀWY`ﬂLY£5£5£~dT+`EV+;AB 9<B V+;A`WY`E!H_9 
CEDGF+;AB PH_`_W%H_@5CEc+FsWY`E;T+B+b5;^~«s@5F+B+a<9<DGFb5`E@5!5;Y
¨ ¤:=0E `E;A9<DGF+;Y5;A`EoTlH_a<9<DGFWYT+C¤U©nX1;ACyH_;t
F+;AB+V+;NWY`yH_9<Y;Aaxop96H
L
WYV+9<;AB-5@5B|X+9<C3/£ o X1;A@5XﬀWYDGF!H_;^H%M Ł0WYF+;^¦-;^H«WYa 46LY£5£l3 N 4© T+DGF
\I;ACECET+B+b5;AB¡5@5Bgwx@59<bYH M LY£5£5£9NT+B+V¬PDGF+`E;A9<B+;A`r;^HIWYa 4;M LY£5£!LYW9N:?A;A9<bYH_;AB b5`E@5!5; O
;
Lk
| o<QtQ¨ ¤:=0y `E;A9<DGF+;n
;A9<a<DGF+;AB OCE9<;AF+;m>WYc+96H_;Aa:|GQt4
s
<UX1;A`V+;AB \I;ADGFﬀWYB+9<CEoT+CASV+;A`ﬂ?AT+`
S9<a<V+T+B+b V+9<;ACE;A`ICE@5b5;ABﬀWYB+B!H_;AB.¤U©nS
L
@DGCIqtsT+F+`yH)b59<XlHI;ACI5;A`ECEDGF+9<;AV+;AB+; nvF+;A@5`E9<;AB@RE;t
V+@DGFq;AF+a<;AB X+9<CEF+;A`;tzlc1;A`E9<op;AB!H_;Aa<a<;r¨U9<B!~S;A9<CE;Y4<Uo V+9<;rX1;A@5XﬀWYDGF!H_;^H_;Ic1@5aeWY`E;7:;AB+96H_`E9l
?A9<;A`ET+B+b{?AT ;A`Ea sWY`E;AB5;A`EoTlH_;^H_;AB fWY9<X1;Aav;^HﬂWYa 4 M 3/Z5Z5Z9NdF+;^H_;A`E@5b5;AB+;¤U©nS¤UT+a<;kW%H_9<@5B
WYa<CPlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%HyS9<a<V+T+B+b5CEop;ADGFﬀWYB+9<CEoT+CA4¨U@5op@5b5;AB+;ﬂ¤UT+a<;kW%H_9<@5B
~d9<;ﬂCE9<;5@5B
nWYXﬀWY?kWYV+;AFﬂ;^HvWYa 4CM LY£5£l3 Nﬀ5@5`Eb5;ACEDGF+aeWYb5;ABﬂ~dT+`EV+;YFﬀWYa6H_;ABﬂmB+@5clq#;^HvWYa 4CM LY£5£!LNﬀqtsT+`QT+B!~WYF+`
CEDGF+;A9<B+a<9<DGF4ﬀ7W¨ ¤:=0UT+B+V)¨

= BT+`d9<BX1;Ab5`E;AB+?^H_;A`:\I;AB+b5;5;A`yqtsT+b5XﬀWY`dCE9<B+Vﬀ9<CyHd;ACdB+9<DGF!H
os@5b5a<9<DGFlVﬀW4!C/sWYo«H_a<9<DGF+;>¨U9<B!H_;A`Eb5`ET+B+VﬀWY;A`E@5CE@5a<;>?ATIb5`E@5!5;AB)NWY`yH_9<Y;Aa<BIWYB!~WYDGF+CE;AB4C ﬀB
V+;^H«VﬀWYF+;A`«;A9<BCE;Aa<;A!H_965;ACNWY`yH_9<Y;Aa6~WYDGF+CyH_T+o CyHGW%HEHk4#f¥sWYF+`E;AB+V{VﬀWYC¨U9<B!H_;A`Eb5`ET+B+VﬀWY;A`E@5CE@5a
9<B m@5B+?A;AB!H_`_W%H_9<@5B+;AB 5@5B
;
3/£-DAo

0
5@5`Ea<9<;AbYHkH_`_W%H_;AB V+9<;rb5`E@5!5;AB ¤U©nSNWY`yH_9<Y;AadBT+`
9<B m@5B+?A;AB!H_`_W%H_9<@5B+;AB5@5B
;
3/£


DAo

0
WYTlq M Ł0WYF+;^¦;^HWYa 46QLY£5£l3 N 4xŁﬀT+;Ab5a<9<CyHGWYa<;A`;^HWYa 4
M LY£5£!LN CEDGF+a<T+b5;AB5@5`A+VﬀW4!nx¦c3/WNQP+RSCop96HF+@5F+;A`vm@5B+?A;AB!H_`_W%H_9<@5Bﬂ5@5Br¤U©nSNWY`yH_9<Y;Aa<B
O 

£  £l3vDAo

0
Q WYa<C  :T+;Aa<a<;SqtsT+` b5`E@5!5;Y!¨ ¤:=0y `E;A9<DGF+;vn
;A9<a<DGF+;ABV+9<;AB+;ABp s@5B+B+;AB5qWYa<a<CV+9<;
#TlqH_oWYCECE;ABT+B!H_;A`EFﬀWYa<X-V+9<;ACE;A`:CE@5b+4\ITlHEH_;A`y~S@5a<Y;ABX+?Ab5a 4¤U©n sT+X1;A`EC/sW%HEH_9<bYH:CE9<B+V41f{;AB+B
;A9<B+?A;Aa<B+;d¤U©nS n
;A9<a<DGF+;AB5@5BV+;A` <UB!H_;A`E%WYB!H_;UV+;A` f{@5a<Y;d9<BV+9<;d¨ ¤:=0E `E;A9<DGF+;ABp#TlqH_oWYC
CE;ABqWYa<a<;AB~WYDGF+CE;AB CE9<;`_WYCEDGF ?ATb5`E@5!5;AB NWY`yH_9<Y;Aa<B WYB~S@V+T+`EDGF CE9<DGF~d9<;AV+;A`ET+o 9<F+`E;
P;AV+9<op;AB!HGW%H_9<@5B+CEb5;ACEDGF!~d9<B+V+9<b5Y;A96H>;A`EFs@5F!Hk4#¤ WYDGFlq@5a<b5;AB+V+;NWY`yH_9<Y;Aa ;A`yqWYF+`E;AB;A9<B+;¨ ¤:=0E
5;A`_WY`Eo«H_; <Uopb5;AX+T+B+b+~WYC9<F+`fWYDGF+CyH_T+o T+B+V VﬀWYCp© X+CE9<B+Y;AB 5;A`E?!s@5b5;A`yHk4S7:9<;r`_WYCEDGF+;
P;AV+9<op;AB!HGW%H_9<@5BIb5`E@5!5;A` ¨ ¤:=0y `E;A9<DGF+;A` n
;A9<a<DGF+;AB)T+B+VV+9<;JVﬀWYop96Hd;A9<B+F+;A`Eb5;AF+;AB+V+;; p?A9<;AB
H_;7:;AB+96H_`E9ﬀ?A9<;A`ET+B+bCEc+9<;Aa6H9<B V+;A`WY`E!H_9<CEDGF+;ABgPH_`_W%H_@5CEc+FsWY`E;;A9<B+;);AB!H_CEDGF+;A9<V+;AB+V+;
L
@5a<a<;
M PlWYB!H_;A;J;^H WYa 46ﬀLY£5£5£ ﬀŁ0WYF+;^¦;^HUWYa 460LY£5£l3 N l~d9<;9<BIm>WYc+96H_;AaL4MK«~S;A96H_;A`UWYT+b5;^qtsT+F+`yHd~d9<`EV4
j!£    "	       ﬂ    	   ﬂ 
   
   ﬁ  !  !      
/ T+C_WYopop;ABlqWYCECE;AB+V'~S;A`EV+;AB 9<o Łﬀ@5a<b5;AB+V+;AB'V+9<;)DGF+;Aop9<CEDGF+;AB T+B+V'op9<`E@5c+F!¦CE9<%WYa<9<CEDGF+;AB
\I;ADGFﬀWYB+9<CEop;AB V+9<;X1;A9SV+;A`S9<a<V+T+B+b)T+B+VB!H ~d9<DGa<T+B+b-5@5BNQP+RSC;A9<B+;
L
@5a<a<;pCEc+9<;Aa<;AB
WYo S;A9<CEc+9<;Aa;A9<B+;A`U#;A;^~S;Aa<a<;VﬀWY`Eb5;ACyH_;Aa<a6HAO© X+X+9<a<V+T+B+bpL4MLﬀBﬀWYDGFSM / @5B+V+a<@;^H WYa 460LY£5£5£9NﬂQt4


S;A9>;A9<B+;A`In
;Aopc1;A`_W%H_T+`5@5B LY£5£ m X1;ACyH_;AF!HVﬀWYCICyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;¨U9<B!H_;A`Eb5`ET+B+V
WY;A`E@5CE@5avWYT+C«~«sWYCECE`E9<b5;A`pPDGF!~S;^q;Aa<C/sWYT+`E;Iop96H;A9<B+;A`m@5B+?A;AB!H_`_W%H_9<@5B5@5B
;
|Y£)~vH 
¨

P+= %M RWY`ECEaeWk~²;^H«WYa 46 3/Z5ZYjnWYXﬀWY?kWYV+;AF{;^H«WYa 46 3/Z5ZYj5X N 4nx¦c+9<CEDGF+;®>WYCEc+FﬀWYCE;AB
op9<CEDGFT+B+b5Cy5;A`EFsWYa6H_B+9<CECE;YV+9<;pT+B!H_;A`V+9<;ACE;AB S;AV+9<B+b5T+B+b5;ABX1;A9xV+;A`«© ;A`E@5CE@5a<X+9<a<V+T+B+b
;A9<B+;U~d9<DGF!H_9<b5;
L
@5a<a<;dCEc+9<;Aa<;ABCE9<B+V
;
|>c+c+o«¨

=13/£Jc+c+X!ﬂ¨ ¤:=0T+B+Vﬁ)¡3:c+clHE
¨

P+= /4

%

f{;AB+B#TlqcﬀWYY;^H_;WYTlqb5`ET+B+VV+;A`>=:`E@5b5`_WYc+F+9<;WYB+b5;AF+@5X1;AB~S;A`EV+;AB;tzlcﬀWYB+V+9<;A`E;ABCE9<;
T+B+VIsT+F+a<;AB)WYV+9eWYXﬀW%H_9<CEDGFIWYX4

"
S;A9#n
;Aopc1;A`_W%H_T+`E;ABIT+B!H_;A`
;
LY£5£m+X1;Ab59<B+B+;ABIV+9<;:¯sT+CECE9<b5;AB)¨

=

¨

P+= E © ;A`E@5CE@5a<;
fWYCECE;A`T+B+VIPlWYa<c1;^H_;A`EC/sWYT+`E;:WYT+CV+;A`d®>WYCEc+FﬀWYCE;WYTlq?AT+B+;AF+op;ABT+B+V~WYDGF+CE;ABI;A9<B+9<b5;
m;Aa69<B T+B!H_;A`EFﬀWYa<X 5@5B :
z7
WYX1;A`@5X1;A`EFﬀWYa<X V+;ACpŁﬀ`E@5CyH_c+T+B+!H_C O
;
3/}5}-m X1;A9d|
c+c+o« ¨

= T+B+V ±5£-oXﬀWY`QtoWYCECE96WYB T+B+V~S;A`EV+;AB ?AT T+B!H_;A`EsT+F+a6H_;AB H_;A`EBsWY`E;AB
¨

=

¨

P+= 

¨ ¤:=0EQs@5CET+B+b5CyH_`/s@5clqDGF+;AB O PnUP:Q M RWY`ECEaeWk~g;^HvWYa 4603/Z5ZYjnWYXﬀWY?kWYV+;AF
;^H WYa 463/Z5ZYj5X N 4

&

f{;AB+B>V+9<; n
;Aopc1;A`_W%H_T+`~S;A96H_;A`qEsWYa<a6Hkt~S;A`EV+;ABJV+9<; © ;A`E@5CE@5a<cﬀWY`yH_9<Y;Aa5?AT+B+;AF+op;AB+V>~WYCECE;A`
T+B+VC_WYa<c1;^H_;A`EC/sWYT+`E;A`E;A9<DGF+;A`A CE9<;;A`E`E;A9<DGF+;ABop96H_T+B!H_;A`X1;A9<BﬀWYF+;ﬂ;A9<B+;ﬂX+9<BsWY`E; / T+C_WYo
op;AB+CE;^H_?AT+B+bop96HvBT+`dB+@DGFPc+T+`E;ABr5@5B¨

P+= 4



7:9<; PnUP! n
`/s@5clqDGF+;AB  s@5B+B+;AB X+9<CWYTlq;A9<B+9<b5;{m;Aa69<B¬T+B!H_;A`V+;ABuŁﬀ`E@5CyH_c+T+B+!H-T+B
H_;A`EsT+F+a6HS~S;A`EV+;AB+X1;^5@5`v9<CE`E9<CyHGWYa<a<;d9<o¢n
`/s@5clqDGF+;ABIWYT+Cyq`E9<;A`E;AB4fg9<;\I@V+;Aa<a<;d5@5`
F+;A`EC_WYb5;ABuT+B+VuS;A@5XﬀWYDGF!H_T+B+b5;ABu?A;A9<b5;AB:9<CyH-?AT+`¤UT+a<;kW%H_9<@5B¬5@5Bu9<C;A9<B+; <UB
H_;A`EsT+F+a<T+B+bV+;A`PnUP! n
`/s@5clqDGF+;AB5@5Bop9<B+V+;ACyH_;AB+C[ m'T+B!H_;A` V+;ABŁﬀ`E@5CyH_c+T+B+!HBs@YH_9<b
OCE9<;AF+;p?Y4  4m@@5c;^HWYa 4M 3/Z5Z5}9N 
\s@5F+a<;A`J;^HWYa 4M LY£5£!LNﬂQt4
: o H_F+;A`Eop@Vl¦BﬀWYop9<CEDGF+;AB
®a<;A9<DGF+b5;^~d9<DGF!HS;A`y~WY`yH_;^HvoWYB!VﬀW4!«CE9<DGFﬂ;A9<Bﬂ9<CE`E9<CyHGWYa<a0X+9<a<V+;^Hk!V+;A`Sb!WYB+?U@V+;A`QH_;A9<a 
~S;A9<CE;«5@5B-;A9<B+;A`U¯sT+CECE9<b5;ABPDGF+9<DGF!H>T+opb5;AX1;AB9<CyHk4 C:;A`ECEDGF+;A9<B!HT+B!~WYF+`ECEDGF+;A9<B+a<9<DGF
VﬀW4!T+B!H_;A`ﬂ®a<;A9<DGF+b5;^~d9<DGF!H_CEX1;AV+9<B+b5T+B+b5;AB X1;A9vV+;AB 9<B;A9<B+;A`p#;A;^~S;Aa<a<;AB b5;Ab5;AX1;AB+;AB
T+`E?A;AB / ;A96H_CE%WYa<;AB ¤U©nhF+;^H_;A`E@5b5;AB WYTlqU;A9<B+;Ao 9<CEY;A9<o BT+a<;A9<;A`yH2M m@@5c;^HpWYa 46
3/Z5Z!|  / @5B+V+a<@ ;^HIWYa 46vLY£5£5£9N 4S© a<a<;A`EV+9<B+b5C s@5B+B+;AB CEDGF+B+;Aa<a<;-n
;Aopc1;A`_W%H_T+`/sWYB+V+;A`ET+B
b5;AB?ATX1;^H_`/sWYDGF!H_a<9<DGF+;AB© X!~S;A9<DGFT+B+b5;AB{5@5o­H_F+;A`Eop@Vl¦BﬀWYop9<CEDGF+;AB{®a<;A9<DGF+b5;^~d9<DGF!H
                *  ** j+3
195 K
188 K
a
b
c
d
e
f
g
h
i
j
k
l
SSA
STS
NAT
SSA
Eis mit NAT-Überzug
Eis mit STS-Bedeckung
© X+X+9<a<V+T+B+bL4ML 1PDGF+;AoWV+;A`NQP+RxNWY`yH_9<Y;Aa<X+9<a<V+T+B+b O`ET+B+V
 
¯sT+CECE9<b+ ;ADG9<b
 
q;ACyH7QJ9<B
;A9<B+;A`pH ¦c+9<CEDGF+;AB@5`E@5b5`_WYc+F+9<CEDGF 9<B+V+T+?A9<;A`yH_;AB'#;A;^~S;Aa<a<;AB+CE96H_TﬀW%H_9<@5Bx~S;A96H_;A`E;-`Ea sWYTlH_;A`ET+B+b
CE9<;AF+;>n
;tzHOBﬀWYDGF / @5B+V+a<@;^H WYa 4 M LY£5£5£9NﬂQt4
qtsT+F+`E;AB2M \I;A9<a<9<B+b5;A`
;^HWYa 463/Z5Z!| nvCE9eWYC ;^HWYa 463/Z5Z!K %WYDGop;A9<CyH_;A` ;^HxWYa 463/Z5Z5Z wx@59<bYH
;^H«WYa 46LY£5£5£YX N 4#7:9<; <UB+b5a<;A9<DGF+b5;^~d9<DGF!H_CE?AT+C_WYopop;AB+CE;^H_?AT+B+b)a<;A9<B+;A`«PnUP! n
`/s@5clqDGF+;AB
 s@5B+B!H_;«V+;A`PHs@5DGF+9<@5op;^H_`E9<;:5@5B-¤U©n.@V+;A` ¤U©:7 sWYF+B+a<9<DGFr~S;A`EV+;AB-T+B+VCE@V+9<;JF+@%
op@5b5;AB+;AB{m`E9<CyHGWYa<a<9<C_W%H_9<@5B)5@5B PlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%H_;ABX1;AbsT+B+CyH_9<b5;AB{@V+;A`JV+9<;F+;t
H_;A`E@5b5;AB+; ¤UT+a<;kW%H_9<@5BpWYTlqV+;Ao9<CEY;A9<o²;A`Eos@5b5a<9<DGF+;AB M S;A`yH_`_WYoWYB+VﬂPa<@!WYB+3/Z5Z5}5W 
N`E;AB+B+9d;^HﬂWYa 463/Z5Z5}  / @5B+V+a<@-;^HﬂWYa 463/Z5Z5}9N 4x¤U©nUY¤U©:7  s@5B+B!H_;WYT+DGF WYT+C;A9<B+;A`
CyHGWY`E sT+X1;A`EC/sW%HEH_9<bYH_;AB{®>WYCEc+FﬀWYCE;pWYTlqSV+;Ao­5@5`EFﬀWYB+V+;AB+;AB9<CEY;A9<o­BT+a<;A9<;A`E;ABqWYa<a<C
V+;A`«9<CE`E9<CyHGWYa<a V+9<;¯sT+CECE9<b5;ﬂPDGF+9<DGF!HV+T+`EDGFX+`E@DGF+;AB FﬀW%H<O7:;Ac1@5CE96H_9<@5B+CEBT+a<;kW%H_9<@5B Q
M #T+@;^H WYa 460LY£5£!LN 4

)

© Tlqb5`ET+B+VIV+;A`v@5X1;ABrb5;ACEDGF+9<a<V+;A`yH_;ABIos@5b5a<9<DGF+;AB¤UT+a<;kW%H_9<@5B+CEop;ADGFﬀWYB+9<CEop;AB9<CyHd;ACdWYo
~WYF+`ECEDGF+;A9<B+a<9<DGF+CyH_;ABYVﬀW4!:WYou®9<clq;Aa<c+T+B+!HV+;A` #;A;^~S;Aa<a<;Q;AB!H ~S;AV+;A`x9<CyH_;A9<a<DGF+;AB«T+o
b5;AX1;AB5@5B-;A9<B+;A`ŁaEsT+CECE9<b5Y;A96H_CECEDGF+9<DGF!H:5@5`EFﬀWYB+V+;ABCE9<B+V@V+;A`:n
;A9<a<DGF+;AB V+9<;«CE@/~S@5F+a
WYT+C>;A9<B+;Ao ¤U©nS:WYa<C>WYT+DGFWYT+C>;A9<B+;Ao 9<CEY;A`EBX1;ACyH_;AF+;AB{T+B+V~S;Aa<DGF+;pb!WYB+?@V+;A`
H_;A9<a6~S;A9<CE;:5@5B)ŁaEsT+CECE9<b5Y;A96HdT+opb5;AX1;ABrCE9<B+V4
jL    "	       ﬂ    	   ﬂ 



f{;AB+B{V+9<;p#TlqH_oWYCECE;AB{WYX+CE9<B+Y;AB
;A`y~«sWY`Eop;ABCE9<;CE9<DGF{WYV+9eWYXﬀW%H_9<CEDGF4Ł0WYa<a<C:;A9<B+;p¤UT
a<;kW%H_9<@5B5@5B'¤U©n X1;A9<o © X+sT+F+a<;AB B+@DGF B+9<DGF!Hﬂ;A`yq@5a<bYHp9<CyHkX1;ACyH_;AF!HBT+B X1;A9<o
`y~«sWY`Eop;ABB+@DGF;A9<B+oWYaV+9<;v\s@5b5a<9<DGF+Y;A96HVﬀWY?AT4!\)WYB;A`y~WY`yH_;^HkYVﬀW4!:X1;A9;A9<B+;Ao 5@5B
ŁaEsT+CECE9<b5Y;A96HT+opb5;AX1;AB+;AB9<CyH_;A9<a<DGF+;ABp¨

=Uy\I@5a<;AsT+a<;vb5;Ab5;AB sT+X1;A`Q¨ ¤:=0yy\I@5a<;AsT+a<;AB
X1;^5@5`E?AT+bYHSV+;ACE@5`EX+9<;A`E;AB!~WYCx~d9<;AV+;A`ET+o¢?ATp;A9<B+;A`xF+@DGF+Y@5B+?A;AB!H_9<;A`yH_;AB¨

=

¨ ¤:=0y
ŁaEsT+CECE9<b5Y;A96H_CECEDGF+9<DGF!HSWYTlq V+;Ao9<CEY;A`EBpT+B+Vp;^H_a 45?ATp;A9<B+;A`F+@5op@5b5;AB+;AB@V+;A`xF+;^H_;A`E@%
b5;AB+;ABﬂ¤UT+a<;kW%H_9<@5B5@5Bﬂ¤U©n @V+;A`Q¤U©:7gqtsT+F+`yHk5~d9<;dT+B!H_;A`SNT+B+!H O;"Q X1;ACEDGF+`E9<;AX1;AB4

$ 
Ł0WYa<a<CxV+;A`v9<CEY;A`EBrY@5opc+a<;^HEHS5@5Br;A9<B+;A`vŁaEsT+CECE9<b5Y;A96H_CECEDGF+9<DGF!HvX1;AV+;ADG!HU9<CyHk%WYB+BV+9<;ACE;
b5;^q`E9<;A`E;ABSCE@VﬀW4!VﬀWYC9<CyH_;A9<a<DGF+;AB'op96H;A9<B+;A`pq;ACyH_;AB¡PlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%H_CEDGF+9<DGF!H
sT+X1;A`E?A@5b5;AB)T+B+V

TﬀWYCE95;A`ECE9<;Ab5;Aa6Hd~d9<`EV4 M m@@5cr;^H WYa 46 3/Z5Z5} -/ @5B+V+a<@;^H WYa 460LY£5£5£9N 4



P@5a<a6H_;p9<B{;A9<B+;Ao NQP+RxNWY`yH_9<Y;AaS;A9<B 9<C:T+B+V ;A9<B¤U©nSm;A`EBY@;tzl9<CyH_9<;A`E;ABCE@)5;A`
VﬀWYopclqH«?AT+BsWYDGF+CyHVﬀWYC9<CA~S;AB+B V+9<;pn
;Aopc1;A`_W%H_T+`)sT+X1;A`«V+;ABŁﬀ`E@5CyH_c+T+B+!HCyH_;A9<bYHk
T+B+VgVﬀWYCr¤U©nS n
;A9<a<DGF+;ABgX+a<;A9<XlHsT+X+`E9<b+4S9<B+;-Y@5opc+a<;^HEH_;-S;AV+;ADGT+B+b V+;ACI9<CE`E9 
CyHGWYa<a<Cop96HS;A9<B+;A`d¤U©nSyPDGF+9<DGF!HUVﬀWYb5;Ab5;ABr%WYB+BV+9<;:wx;A`EVﬀWYopclqT+B+b5CE`_W%H_; 5@5BfWYCECE;A`
V+;ATlH_a<9<DGF-`E;AV+T+?A9<;A`E;ABT+B+V-V+;Ao 9<CyH_;A9<a<DGF+;AB-;A9<B+;«~S;ACE;AB!H_a<9<DGF+;a sWYB+b5;A`E;#;AX1;AB+CEVﬀWYT
;A`>;A`Eos@5b5a<9<DGF+;AB M N
;^H_;A`J;^H«WYa 46 3/Z5ZYj+ 3/Z5Z5Z \I9<V+V+a<;AX+`E@@5I;^H«WYa 46 3/Z5Z5± #S9<;A`EoWYB+B
;^HvWYa 46ﬀ3/Z5Z5}9N 4lP@«~dT+`EV+;AB9<Cy~S@5a<Y;ABﬂ~d9<B+VﬀWYX!~«sWY`yH_CQ5@5B#;A;^~S;Aa<a<;AB+;A`E;A9<b5B+9<CECE;AB~S;A96H
sT+X1;A`dV+9<;;A`y~WY`yH_;^H_;«#;AX1;AB+CEVﬀWYT+;A`UF+9<BﬀWYT+CdX1;A@5XﬀWYDGF!H_;^HM 7:;ACEF+a<;A`A3/Z5ZYjﬁN 4
 

PH_;A9<bYHV+9<;n
;Aopc1;A`_W%H_T+` ~S;A96H_;A`>WYB1~d9<`EV-9<`Eb5;AB+Vl~WYB+BV+;A`>NT+B+!H>;A`E`E;A9<DGF!HkWYB-V+;Ao
VﬀWYCU9<CH_`E@YH_?V+;A`U¤U©nSS;AV+;ADGT+B+bY@5opc+a<;^HEHv5;A`EVﬀWYopclqHk4
s
<UX+`E9<bX+a<;A9<X1;ABﬂ¯sT+CECE9<b5;
PnUP! n
`/s@Yqc1DGF+;AB qWYa<a<CdY;A9<B+;¤UT+a<;kW%H_9<@5B);A9<B+b5;^H_`E;^H_;AB9<CyHk1@V+;A` a<;A9<B+;¤U©nSv@V+;A`
¤U©:7U n
;A9<a<DGF+;ABr9<Brb5;A`E9<B+b5;A`dm@5B+?A;AB!H_`_W%H_9<@5B4



7:9<; a<;A9<B+;AB¤U©nSNWY`yH_9<Y;Aa1 s@5B+B+;ABI¨ ¤:=0vT+B+V¨

=.WYTlqB+;AF+op;ABqWYa<a<CxV+9<; n
;Aopc1;t
`_W%H_T+`dT+B!H_;A`:
z7
X+a<;A9<XlHk+T+B+V)CE@p?ATIb5`/s@5!5;A`E;AB)¤U©nSm`E9<CyHGWYa<a<;ABrWYB!~WYDGF+CE;AB41f{;A96H
~d9<B+VﬀWYX!~«sWY`yH_C5@5B{#;A;^~S;Aa<a<;ABCE9<B+VCE@5op96Hb5`E@5!5;¤U©nSNWY`yH_9<Y;Aa?AT;A`y~WY`yH_;AB#~WYC
S;A@5XﬀWYDGF!H_T+B+b5;ABpX1;ACyHsW%H_9<b5;AB M wx@59<bYH;^HxWYa 46YLY£5£5£5W 5PDGF+`E;A9<B+;A` ;^HxWYa 46YLY£5£!LYW9N 4Y9<BCE@5a 
DGF+;AC«P?A;ABﬀWY`E9<@ﬂ%WYB+B-b5`_Wk9<;A`E;AB+V+;© T+Cy~d9<`ET+B+b5;ABWYTlqQV+9<;WY`E!H_9<CEDGF+;pPH_`_W%H_@5CEc+FsWY`E;
T+B+VWYTlqSV+;AB =:?A@5BﬀWYX+XﬀWYTFﬀWYX1;AB4
NQP+RxNWY`yH_9<Y;AaxX+9<a<V+;ABCE9<DGF?^~WY`J9<Bop;ACE@5CE%WYa<9<b
X1;Ab5`E;AB+?^H_;AB
L
;Ab59<@5B+;AB s@5B+B+;ABCE9<DGF{WYX1;A`>Cy¦B+@5clH_9<CEDGF{WYT+CEX+`E;A96H_;ABqWYa<a<C:V+9<;n
;Ao
c1;A`_W%H_T+`E;AB<:
z7
B+9<DGF!HpsT+X1;A`ECEDGF+`E;A96H_;AB4

	

`ECyHd~S;AB+B)V+9<;n
;Aopc1;A`_W%H_T+`sT+X1;A` :
z7
CyH_;A9<bYHkl5;A`EVﬀWYopclq;ABIV+9<;>¤U©nSNWY`yH_9<Y;Aa#T+B+V
a<;A9<B+; X+9<BsWY`E;Qs@5CET+B+b5CyH_`/s@5clqDGF+;AB¥X+a<;A9<X1;AB sT+X+`E9<b+4 <Uo ;A`EB+;ATlH`E9<CyHGWYa<a<9<B+;NQP+Rx
      "	           ﬂ  
	  	ﬃ	    j![
NWY`yH_9<Y;Aad?AT X+9<a<V+;AB 9<CyHp;ACWYa<a<;A`«fWYF+`ECEDGF+;A9<B+a<9<DGF+Y;A96HBﬀWYDGF Bs@YH_9<b+ VﬀW4!V+9<;rn
;Ao
c1;A`_W%H_T+`E;ABr~d9<;AV+;A`dT+B!H_;A`dV+;ABŁﬀ`E@5CyH_c+T+B+!HdqWYa<a<;AB4
S;A@5XﬀWYDGF!H_T+B+b5;ABI?A;A9<b5;AB+VﬀW4!V+9<;:op;A9<CyH_;ABrNQP+RSCvB+9<DGF!HUWYa<C`E;A9<B+;:nx¦c3/W«@V+;A`v`E;A9<B+;:nx¦c
3kXpNQP+RSCQ;tzl9<CyH_9<;A`E;AB M PF+9<XﬀW%HGW;^HQWYa 46+3/Z5Z!K !PH_;A9<B;^HQWYa 46+3/Z5Z5Z 57:;ACEF+a<;A`;^HSWYa 46!LY£5£5£ 5S9<;Aa<;
;^HWYa 46 LY£5£l3 N 4 7:9<;JT+B!H_;A`ECEDGF+9<;AV+a<9<DGF+;ABNWY`yH_9<Y;Aa6H ¦c1;AB-a<9<;Ab5;AB);AB!H ~S;AV+;A`>B+;AX1;AB+;A9<BﬀWYB+V+;A`:9<B
T+B!H_;A`ECEDGF+9<;AV+a<9<DGF+;ABpf{@5a<Y;AB+CEDGF+9<DGF!H_;ABﬂ@V+;A`xWYa<C HGW%H_C/sWYDGF+a<9<DGF+;U\I9<CEDGFT+B+b5;AB5@5`A47:9<;AC FsWYB+bYH
5@5BIV+;A`dn
;Aopc1;A`_W%H_T+`y5@5`Eb5;ACEDGF+9<DGF!H_;«T+B+Vr5@5B)V+;A`UWY!H_T+;Aa<a<;ABrn
;Aopc1;A`_W%H_T+`y5;A`yH_;A9<a<T+B+bpWYX4
    ﬁ "     ﬁ    #"   "ﬃﬀ ﬁ 
 
7:9<;7:;AB+96H_`E9ﬀ?A9<;A`ET+B+bV+;A`«PH_`_W%H_@5CEc+FsWY`E;Y#V4 F4V+9<;c1;A`EoWYB+;AB!H_;pB!HEq;A`EBT+B+bI5@5B`E;kWY!H_9 
5;Ao PH_9<DGCyH_@43V+T+`EDGF-b5`_Wk96HGW%H_9<@5B+CEX1;AV+9<B+bYH_;JP;AV+9<op;AB!HGW%H_9<@5Br5@5BC_WYa<c1;^H_;A`EC/sWYT+`E;AFﬀWYa6H_9<b5;AB
NWY`yH_9<Y;Aa<BqEs@5`EV+;A`yHIV+9<;%W%HGWYa6¦H_9<CEDGF+;=:?A@5B+?A;A`ECyHs@5`ET+B+b ;A`EF+;AX+a<9<DGF4
L
;kWY!H_965;{PH_9<DGCyH_@430
5;A`EX+9<B+V+T+B+b5;AB CE9<B+V{B+@YH ~S;AB+V+9<b+VﬀWYop96HrsT+X1;A`JV+9<;
L
;kWY!H_9<@5B O354 j!Q@5?A@5B+?A;A`ECyHs@5`E;AB+V+;¨ W
a<@5b5;AB!5;A`EX+9<B+V+T+B+b5;AB O?Y4  4URSa=;QpV+;kWY!H_969<;A`yH~S;A`EV+;ABdV4 F4v9<B'B+;ATlH_`_WYa<;
L
;ACE;A`y5@59<`Eb!WYCE;
O?Y4  4l¨:RSa0@V+;A`RSa=¤:=

QsT+X1;A`yqtsT+F+`yHS~S;A`EV+;AB4l7:9<;U¨ ¤:=0E wx;A`_WY`EoT+B+bJV+;A`vPH_`_W%H_@5CEc+FsWY`E;
9<CyHJ;A9<BFsWYT.ﬀb)X1;A@5XﬀWYDGF!H_;^H_;ACRSFﬀWY`_WY!H_;A`E9<CyH_9<T+o V+;A`JWYB!HGWY`E!H_9<CEDGF+;ABPH_`_W%H_@5CEc+FsWY`E;YH_`E96HEH
WYX1;A`:9<B)%WYa6H_;AB)fg9<B!H_;A`EBWYT+DGF9<BV+;A`:© `E!H_9<C:WYTlq M f{@5`Ea<V-\I;^H_;A@5`E@5a<@5b59<DkWYa =:`Eb!WYB+9<?kW%H_9<@5B
Of¡\=;Qt#3/Z5Z5Z9N 4
7WYC N
@YH_;AB!H_9eWYa5@5BNQP+RSC ?AT+`7:;AB+96H_`E9ﬀ?A9<;A`ET+B+b V+;A`PH_`_W%H_@5CEc+FsWY`E;S~d9<`EV«5@5BV+;A`Łﬀ`_WYb5;
X1;ACyH_9<opo«Hk~d9<;vCE9<DGFpWYT+CE`E;A9<DGF+;AB+Vpb5`E@5!5;d¨ ¤:=0y FﬀWYa6H_9<b5;NWY`yH_9<Y;Aa+X+9<a<V+;AB s@5B+B+;AB M RWY`ECEaeWk~
;^H WYa 46 3/Z5Z5Z ﬀŁ0WYF+;^¦;^H WYa 46ﬀLY£5£l3 N 4
7:9<;:© TlqBﬀWYF+op;:5@5B)¨ ¤:=0U9<Bﬂ9<;Aa<; ¯sT+CECE9<b5;>n
;A9<a<DGF+;ABr%WYB+Brc+`E9<B+?A9<c+9<;Aa<a1B+9<DGF!Hd?AT)7:;t
B+96H_`E9ﬀ?A9<;A`ET+B+b«qtsT+F+`E;AB+VﬀWV+9<; 5;A`yqtsT+b5XﬀWY`E;J¨ ¤:=0da<;AV+9<b5a<9<DGFWYT+CE`E;A9<DGF!Hk+T+oiV+9<;:n
`/s@5clqDGF+;AB
WYTlq#;A9<B+;AB
L
WYV+9<T+Cx5@5B;^H ~W£l4M| oWYB!~WYDGF+CE;ABr?ATaeWYCECE;AB4n
;A9<a<DGF+;ABV+9<;ACE;A`v®`/s@5!5;vqWYa<a<;AB
BT+` ;^H ~Wj!£:ouc+`E@:nWYb+YX1;A9~S;A96H_;Ao¥?AT~S;AB+9<b:qtsT+` ;A9<B+;S; p?A9<;AB!H_;d7:;AB+96H_`E9ﬀ?A9<;A`ET+B+b+45PHGW%HEH
V+;ACECE;AB9<CyHUBﬀWYDGF)V+;Ao F+;ATlH_9<b5;ABPHGWYB+VIV+;ACdfg9<CECE;AB+C V+9<;>S9<a<V+T+B+b~S;AB+9<b5;A`dq;ACyH_;A`A0b5`E@5!5;A`
¤U©nSNWY`yH_9<Y;AaV+9<;?A;AB!H_`_WYa<;-wx@5`_WYT+CECE;^H_?AT+B+bqtsT+`r7:;AB+96H_`E9ﬀ?A9<;A`ET+B+b+4S¤UT+`V+9<;ACE;NWY`yH_9<Y;Aa
 s@5B+B+;AB?AT;A9<B+;A` WYT+CE`E;A9<DGF+;AB+V+;AB®`/s@5!5;«WYB!~WYDGF+CE;ABCE@VﬀW4!pCE9<;«CE9<b5B+9ﬀ%WYB!H_;«P;AV+9<op;AB!HGW
H_9<@5B+CEb5;ACEDGF!~d9<B+V+9<b5Y;A96H_;AB ;A`E`E;A9<DGF+;AB4S7:9<;IP;AV+9<op;AB!HGW%H_9<@5B+CEb5;ACEDGF!~d9<B+V+9<b5Y;A96HpV+;A`p© ;A`E@5CE@5a<;
9<CyHQc+`E@5c1@5`yH_9<@5BﬀWYa+?AT+`Q7:9<DGF!H_;UV+;ACQn
;A9<a<DGF+;AB+CQT+B+V?AT+o  :TﬀWYV+`_W%HQV+;AC
L
WYV+9<T+CA4P@5op96HCEc+9<;Aa6H
F+9<;A` ~d9<;AV+;A`ET+o²V+9<;vS9<a<V+T+B+b:q;ACyH_;A`QNWY`yH_9<Y;AaﬀT+B+VpVﬀWYop96H V+9<;dW%H_op@5CEc+FsWY`E9<CEDGF+;vn
;Ao«H_;A`_W%H_T+`
;A9<B+;dPDGF+aEsT+CECE;Aa<`E@5a<a<;Y45RWY`ECEaeWk~ ;^HxWYa 4:M 3/Z5Z5Z9N5;A`EoTlH_;AB!VﬀW4!9<CEX+9<a<V+T+B+b:B+@YH ~S;AB+V+9<b9<CyHkYT+o
WY`E!H_9<CEDGF+;Q7:;AB+96H_`E9ﬀ?A9<;A`ET+B+bv;A9<B+?AT+a<;A96H_;AB4AnWYXﬀWY?kWYV+;AFJ;^HWYa 4&M LY£5£5£lLY£5£l3 N5VﬀWYb5;Ab5;ABJb5aeWYT+X1;AB
VﬀW4!pV+9<;J7:;AB+96H_`E9ﬀ?A9<;A`ET+B+bpWYT+DGF)V+T+`EDGF-¤U©nUY¤U©:7UNWY`yH_9<Y;Aa;A`Ea sWY`yHd~S;A`EV+;AB%WYB+B0@5F+B+;
j5j    "	       ﬂ    	   ﬂ 
VﬀW4!ﬂV+9<;«n
;Aopc1;A`_W%H_T+`E;AB-B+@YH ~S;AB+V+9<b5;A`y~S;A9<CE;T+B!H_;A`:V+;ABŁﬀ`E@5CyH_c+T+B+!H:qWYa<a<;AB4ﬀfg9<DGF!H_9<bﬂCE9<B+V
WYT+DGFCE;Aa<;A!H_965;\I;ADGFﬀWYB+9<CEop;AB0V+9<;JBT+`U;A9<B+;Jb5;A`E9<B+b5;>© B+?kWYF+a5@5B-PlWYa<c1;^H_;A`EC/sWYT+`E;AF!¦V+`_W%Hy
cﬀWY`yH_9<Y;Aa<BJ;A9<B+;AC
© ;A`E@5CE@5a<;AB+CE;AoX+a<;ACV+T+`EDGF«V+9<;Q© TlqBﬀWYF+op;xV+;A`
9<BJV+;A` ®>WYCEc+FﬀWYCE;Q5@5`EFﬀWYB+V+;t
B+;AB¨ ¤:=0CyHGWY`E)WYB!~WYDGF+CE;ABaeWYCECE;AB O¤U©nS
L
@DGCQt1~S@V+T+`EDGFCE9<;Ł0WYa<a<b5;ACEDGF!~d9<B+V+9<Y;A96H_;AB
5@5B-op;AF+`:WYa<C }5£o c+`E@ﬂnWYbﬂ;A`E`E;A9<DGF+;AB- s@5B+B+;AB-T+B+V-b5`E@5!5;\I;AB+b5;ABPlWYa<c1;^H_;A`EC/sWYT+`E;WYT+C
V+;A`vPH_`_W%H_@5CEc+FsWY`E;dH_`_WYB+CEc1@5`yH_9<;A`E;AB49<B+;
L
;A9<F+;d5@5BﬂS;A@5XﬀWYDGF!H_T+B+b5;AB M Ł0WYF+;^¦;^HvWYa 46+3/Z5Z5£ 
®>WYB+V+`ET+V);^HWYa 46#3/Z5Z5£ +ws@5op;Aa;^H:WYa 46#3/Z5Z!|N
?A;A9<b5;AB)?AT+V+;Ao V+9<;Jb5;Aa<;Ab5;AB!H_a<9<DGF+;«7:;AF!¦V+`E9<;t
`ET+B+b V+;A`rPH_`_W%H_@5CEc+FsWY`E;T+B+V
L
;AF!¦V+`E9<;A`ET+B+b 9<B H_9<;^q;A`E;AB'¨s@5F+;ABSF+;A`y5@5`Eb5;A`ETlq;ABgV+T+`EDGF
VﬀWYC© X+CE9<B+Y;ABﬂ5@5Br9<CyH_;A9<a<DGF+;AB4© T+DGFCE9<;UH_`_WYb5;ABﬂ?AT+`v7:;AB+96H_`E9ﬀ?A9<;A`ET+B+bJX1;A9 !~S;AB+B)PlWYa<c1;t
H_;A`EC/sWYT+`E;«WYTlqV+;AB)9<CE`E9<CyHGWYa<a<;ABDA@% Y@5B+V+;AB+CE9<;A`yHk4
7:9<;pn
;Aopc1;A`_W%H_T+`E;AB 9<BV+;A`«© `E!H_9<CCyH_;AF+;ABV+;A`E?A;A96HWYB V+;A`PDGF!~S;Aa<a<;?AT ;A9<B+;A`«;3 ;A5
H_965;AB¡7:;AB+96H_`E9ﬀ?A9<;A`ET+B+b+4S7W4! V+9<;7:;AB+96H_`E9ﬀ?A9<;A`ET+B+b;AB!H_CEDGF+;A9<V+;AB+V¬9<CyHﬂqtsT+`VﬀWYCr© T+CEoW4!
V+;AC=:?A@5BﬀWYX+XﬀWYT+C9<B{V+;A`«© `E!H_9<C«?A;A9<b5;AB{T4 Wl4 \I@V+;Aa<a<CyH_T+V+9<;AB5@5B{fWY9<X1;AaQ;^HWYa 4M 3/Z5Z5Z9N 4
C«op;AF+`yH«CE9<DGF{V+9<;~d9<CECE;AB+CEDGFﬀW%qH_a<9<DGF+;ﬂS;ACE@5`Eb5B+9<CAVﬀW4!)CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;n
;Aopc1;A`_W%H_T+`E;AB
X1;A9<CEc+9<;Aa<Cy~S;A9<CE;rWYTlqb5`ET+B+V V+;A`?AT+B+;AF+op;AB+V+;AB Rv=

S;AaeWYCyH_T+B+b-T+B+VV+;ACVﬀWYV+T+`EDGF5;A`ET+`
C_WYDGF!H_;ABn
`E;A9<X+FﬀWYT+CE;3 ;A!H_CWYX+B+;AF+op;AB s@5B+B!H_;AB4 : B V+;A` / T+T+BlqH«~sT+`EV+;ﬂV+9<;AC«?AT;A9<B+;Ao
CyHsWY`EY;A`E;ABT+B+Va sWYB+b5;A` WYB+VﬀWYT+`E;A`EB+V+;AB-c1@5aeWY`E;ABIwx@5`yH_;tz)qtsT+F+`E;ABT+B+V-VﬀWYop96HU?AT;A9<B+;A`U~S;A9 
H_;A`v5;A`EX+`E;A96H_;^H_;ABNQP+RxS9<a<V+T+B+b+4+7:9<;ACvFﬀW%Hd?AT+`UŁﬀ@5a<b5;YlVﬀW4!V+9<;;3 ;A!H_965;«=:?A@5B+?A;A`ECyHs@5`ET+B+b
H_`E@YH_?pWYX+B+;AF+op;AB+V+;A`«RSF+a<@5`EY@5B+?A;AB!H_`_W%H_9<@5B~S;A96H_;A`EF+9<BCyHGW%HEH ﬀB+V+;^H«T+B+VV+9<;
L
;Ab5;AB+;A`_W%H_9<@5B
V+;A`=:?A@5B+CEDGF+9<DGF!H5;A`E?!s@5b5;A`yH~d9<`EV M PF+9<B+V+;Aa<ax;^HWYa 463/Z5Z5} 
7WYB+9<a<9<B-;^HWYa 46x3/Z5Z5} fWY9<X1;Aa
;^H WYa 463/Z5Z5Z9N 4
  #$ 
ﬃ*  %,/ # ' %,.-  '
  0 .-ﬂ 
/ T+`

TﬀWYB!H_96HGW%H_965;ABIm@5opc1@5CE96H_9<@5B+C_WYBﬀWYa6¦CE;U5@5B)NQP+RxNWY`yH_9<Y;Aa<BI9<CyHdWYo \)WzNaeWYB+DG5 : B+C
H_96H_TlH>qtsT+`«m;A`EB+c+F!¦CE9<;A9<B{XﬀWYa<a<@5B+b5;^H_`_WYb5;AB+;AC>© ;A`E@5CE@5a<oWYCECE;AB+CEc1;A!H_`E@5op;^H_;A`%O©\P:Q;AB!Hy
~d9<DGY;Aa6H~S@5`EV+;ABQV+;ACECE;ABg;tzlc1;A`E9<op;AB!H_;Aa<a<;r© Blq@5`EV+;A`ET+B+b5;AB'T+B+V © TlqXﬀWYT 9<B V+;AB q@5a<b5;AB
V+;AB© X+CEDGF+B+96HEH_;ABX1;ACEDGF+`E9<;AX1;AB~d9<`EV4%7:9<;Sm@5B+?A;AclH_9<@5BV+;AC © ;A`E@5CE@5a<oWYCECE;AB+CEc1;A!H_`E@5op;^H_;A`EC
?A9<;Aa6H VﬀWYX1;A9lB+9<DGF!HxWYTlq1;A9<B+;© BﬀWYa6¦CE;;A9<B+?A;Aa<B+;A`NWY`yH_9<Y;Aa+WYXYCE@5B+V+;A`EBa<9<;^q;A`yH 9<B;A`ECyH_;A`x#9<B+9<;
9<B!H_;Ab5`_WYa<;: Blq@5`EoW%H_9<@5BsT+X1;A`vNQP+RxyPDGF+9<DGF!H_;ABﬀCEc1;A?A9<;Aa<a ¨

=21 ¨ ¤:=0Ey\I@5a65;A`EFsWYa6H_B+9<CECE;Y4`
CyH_;9<B CE96H_T\I;ACECET+B+b5;ABpop96HV+;Aou©\P9<BNQP+RSC ~dT+`EV+;AB9<BV+;ABfg9<B!H_;A`EB3/Z5Z!K53/Z5Z5}UT+B+V
3/Z5Z5Z!5LY£5£5£;A`yq@5a<b5`E;A9<DGF)V+T+`EDGF+b5;^qtsT+F+`yHk4#S9<C VﬀWYF+9<BI~WY` H_`E@YH_?«9<B!H_;AB+CE965;A`Łﬀ@5`ECEDGFT+B+b5C_WY!H_9 
96HsW%HUWYTlq V+9<;ACE;Ao ®;AX+9<;^HU;A9<B+;JS;ACyH_9<opoT+B+bpV+;A`UNQP+RxNWY`yH_9<Y;Aa<?AT+C_WYopop;AB+CE;^H_?AT+B+bﬂB+9<DGF!H
os@5b5a<9<DGF4 <UoªB+;AX1;AB V+;A`rm@5opc1@5CE96H_9<@5B+C_WYBﬀWYa6¦CE;);A9<B+;-T+oqWYCECE;AB+V+; <UB!H_;A`ECET+DGFT+B+b V+;A`
c+F!¦CE9<%WYa<9<CEDGF+;ABT+B+V@5clH_9<CEDGF+;AB{9<b5;AB+CEDGFﬀW%qH_;ABV+;A`>NQP+RxNWY`yH_9<Y;Aa?AT;A`Eos@5b5a<9<DGF+;AB1CE9<B+V
WYTlq ;A9<B+;A`WYa<a<@5B+b5@5B+V+;AalB+;AX1;ABpV+;Ao¥© ;A`E@5CE@5a<oWYCECE;AB+CEc1;A!H_`E@5op;^H_;A`x?^~S;A91WYDGCEDkW%HEH_;A`ECE@5B
V+;ABop@5B!H_9<;A`yHk0V+9<;J9<B);A`ECyH_;A`#9<B+9<;
L
sT+DGCEDGF+aEsT+CECE;pWYTlqxV+9<;«NFﬀWYCE;V+;A`:NWY`yH_9<Y;Aa
;A`EaeWYT+X1;AB
T+B+V 9<;A`@5clH_9<CEDGF+;n
;A9<a<DGF+;AB+?!sWYF+a<;A`Aop96HV+;AB+;AB V+9<;m@5B+?A;AB!H_`_W%H_9<@5B T+B+V ®`/s@5!5;AB!5;A`yH_;A9 
a<T+B+bV+;A`vn
;A9<a<DGF+;ABX1;ACyH_9<opo«HS~d9<`EV4+© T+DGFrV+9<;>ŁﬀT+B+!H_9<@5B+Cy~S;A9<CE;V+9<;ACE;A` : B+CyH_`ET+op;AB!H_;~d9<`EV
9<o Łﬀ@5a<b5;AB+V+;ABT+`E?I;A`Ea sWY`yHk4/ T+`RSFﬀWY`_WY!H_;A`E9<CE9<;A`ET+B+bV+;A`pNQP+RxNWY`yH_9<Y;Aad9<CyHpWYT !5;A`EV+;Ao
V+9<;b5;ABﬀWYT+;m;AB+B!H_B+9<C 5@5BW%H_op@5CEc+FsWY`E9<CEDGF+;A`n
;Aopc1;A`_W%H_T+`A7:`ET+DG0 fWYCECE;A`UT+B+VPlWYa<c1;t
H_;A`EC/sWYT+`E;Aop9<CEDGFT+B+b5Cy5;A`EFsWYa6H_B+9<CECE;AB)9<BﬂV+;A`U®>WYCEc+FﬀWYCE;B+@YH ~S;AB+V+9<b+4ﬀ7:9<;ACE;NWY`_WYop;^H_;A`b5;AF+;AB
X1;A9<CEc+9<;Aa<Cy~S;A9<CE;9<BV+9<;rS;A`E;ADGF+BT+B+bV+;A``E96H_9<CEDGF+;AB n
;Aopc1;A`_W%H_T+`E;ABqtsT+`¤U©nxPnUP T+B+V
9<C ;A9<B4 7WYF+;A`UCE9<B+V-WYTlqxV+;A`:WYa<a<@5B+b5@5B+V+;Aa#op;AF+`E;A`E;n
;Aopc1;A`_W%H_T+`T+B+V7:`ET+DGCE;AB+CE@5`E;AB
5@5`EFﬀWYB+V+;AB4Y9<B>nWYT+c+T+B+!H_F!¦b5`E@5op;^H_;A`;A`EaeWYT+XlHV+9<;QS;ACyH_9<opoT+B+bdV+;ACfWYCECE;A`Eop9<CEDGFT+B+b5C
5;A`EFsWYa6H_B+9<CA4PlWYa<c1;^H_;A`EC/sWYT+`E;«9<BV+;A`®>WYCEc+FﬀWYCE;«~dT+`EV+;a<;A9<V+;A`UB+9<DGF!H:b5;Aop;ACECE;ABVﬀWYF+;A`U~dT+`
j|
j!±    "	      
	    	       *	   	  
V+;ABqtsT+` V+9<;T+B!H_;A`E;UPH_`_W%H_@5CEc+FsWY`E;SH ¦c+9<CEDGF+;U¨ ¤:=0Ey\I9<CEDGFT+B+b5Cy5;A`EFsWYa6H_B+9<CECE;5@5B| X+?^~>4+3/£
c+c+X!IWYB+b5;AB+@5opop;AB4+© X+X+9<a<V+T+B+b[l463>?A;A9<bYHd;A9<BIŁﬀ@YH_@V+;A`UWYa<a<@5B+b5@5B+V+;Aa T+B+VI9<V+;AB!H_9ﬀ?A9<;A`yH
V+9<;;A9<B+?A;Aa<B+;AB®;A`/sW%H_;Y4
Aerosolstrahl-
Massenspektrometer
(MPI-K)
Laser-Backscattersonde
A. Adriani
(CNR)
Backscattersonde
N. Larsen
(DMI)
Optische Teilchenzäher
)
T. Deshler
(University of Wyoming)
Frostpunkthygrometer
J. Ovarlez, H. Ovarlez
(LMD)
Tempeatursensor
© X+X+9<a<V+T+B+b[l463510Łﬀ@YH_@V+;A`UWYa<a<@5B+b5@5B+V+;Aa ?AT+`<UB!H_;A`ECET+DGFT+B+b5@5BNQP+RSCA4
  
   ﬀ   ﬀ   ﬀﬃﬀ  ﬁﬀ  ,	 "    "ﬃ
7:9<;:PDGF!~d9<;A`E9<b5Y;A96HX1;A91V+;A`© BﬀWYa6¦CE;U5@5BrNQP+RxNWY`yH_9<Y;Aa<BﬂX1;ACyH_;AF!Hd;A9<B+;A`ECE;A96H_CS9<BV+;A`Sn
`E;AB
BT+B+bﬂ5@5B© ;A`E@5CE@5a<;ABT+B+V-W%H_op@5CEc+FsWY`E9<CEDGF+;A`®>WYCE;Y WYB+V+;A`E;A`ECE;A96H_C:9<B)V+;A`: B+CyHGWYX+9<a<96HsW%HdV+;A`
NWY`yH_9<Y;Aa 4<UB!H_;A`-CyH_`_W%H_@5CEc+FsWY`E9<CEDGF+;AB S;AV+9<B+b5T+B+b5;AB.a<9<;AbYHIfWYCECE;A`3/£5£/13/£5£5£5£ oWYa>T+B+V
¨ ¤:=0X+9<C ?AT?A;AF+B+oWYaFsWYT.ﬀb5;A` 9<BV+;A`x®>WYCEc+FﬀWYCE;S5@5`WYa<C9<BV+;ABNWY`yH_9<Y;Aa<B45PDGF+@5Bb5;A`E9<B
b5;>n
;Aopc1;A`_W%H_T+`QT+B+V7:`ET+DGCEDGF!~WYB+T+B+b5;AB s@5B+B+;AB)?AT+V+;Ao V+9<; / T+C_WYopop;AB+CE;^H_?AT+B+bpV+;A`
n
;A9<a<DGF+;AB;AB!H_CEDGF+;A9<V+;AB+VgsWYB+V+;A`EB OCE9<;AF+;© X+X4
L463Qt4#7:9<;B+9<;AV+`E9<b5;ABm@5B+?A;AB!H_`_W%H_9<@5B+;ABV+;A`
;A9<B+?A;Aa<B+;AB{PT+X+CyHGWYB+?A;AB{9<B-V+;AB© ;A`E@5CE@5a<;AB O£l4 £l3t13/£5£c+c+X!:Q:;A`yq@5`EV+;A`EB?AT+V+;Ao ;A9<B-;Aopc
ﬀB+V+a<9<DGF+;AC\I;"!59<B+CyH_`ET+op;AB!Hk4© Tlq#V+;A`SWYCE9<CxV+9<;ACE;A`Qwx@5`Eb!WYX1;AB~dT+`EV+; VﬀWYCQ© ;A`E@5CE@5a<oWYCECE;AB
CEc1;A!H_`E@5op;^H_;A`%O©\P:Q>;AB!H ~d9<DGY;Aa6H M PDGF+`E;A9<B+;A`;^HWYa 46
LY£5£!L%X N 4© X+X+9<a<V+T+B+b)[l4MLr?A;A9<bYH«;A9<B+;
     	  	     .    	 	  	  jK
Massenspektrometer
Ionisationskammer
Verdampfer-
kugel
Shutter
Linse
Skimmer
Flüssig-Helium-
Pumpe 1
Flüssig-Helium-
Pumpe 2
© X+X+9<a<V+T+B+b[l4ML 10P9<?A?A;JV+;ACd© ;A`E@5CE@5a<oWYCECE;AB+CEc1;A!H_`E@5op;^H_;A`ECA4
P9<?A?A;QV+;AC©\P14Y7WYCP¦CyH_;Ao.~d9<`EV«V+T+`EDGF«?^~S;A9+ŁaEsT+CECE9<b%¨U;Aa<9<T+oNT+opc1;AB:X1;Ac+T+opclHk4/© ;t
`E@5CE@5a<;dT+B+VV+9<;dCE9<;dT+opb5;AX1;AB+V+; #TlqHQb5;AaeWYB+b5;ABpV+T+`EDGFﬂ;A9<B+;UWY;A`E@Vl¦BﬀWYop9<CEDGF+; #9<B+CE;d9<BpVﬀWYC
©\P14ﬀ7:9<;#9<B+CE; q@5T+CECE9<;A`yHdV+9<;n
;A9<a<DGF+;AB?ATr;A9<B+;Aohq;A9<B+;ABr© ;A`E@5CE@5a<CyH_`_WYF+a 4 : BrV+;A`v;A`ECyH_;AB
wQWYT+T+op%WYopop;A`S~S;A`EV+;AB)V+9<;V+93 T+CUWYT+CyH_`E;^H_;AB+V+;AB#TlqH_op@5a<;AsT+a<;:?AT+oib5`/s@5!YH_;ABIn
;A9<a#WYX
b5;Ac+T+opclHk~«sWYF+`E;AB+VrV+9<; ?AT;A9<B+;AohCEDGF+oWYa<;AB© ;A`E@5CE@5a<CyH_`_WYF+a1q@5T+CECE9<;A`yH_;ABINWY`yH_9<Y;Aa V+T+`EDGF
;A9<B+;V sT+B+B+;)m>WYc+9<a<aeWY`E; O P9<opop;A`QJ9<B;A9<B+;a<;A9<B+;X1;AF+;A9<?^H_;I¨U@5F+a<T+b5;Aa9<B V+;A`?^~S;A96H_;AB
wQWYT+T+op%WYopop;A`b5;AaeWYB+b5;AB4Q7:@5`yHp~S;A`EV+;AB'V+9<;IBT+B 5@5B'V+;AB'#TlqH_op@5a<;AsT+a<;AB b5;^H_`E;AB+B
H_;AB© ;A`E@5CE@5a<;5;A`EVﬀWYopclqHT+B+VV+9<; / T+C_WYopop;AB+CE;^H_?AT+B+bV+;ACVﬀWYX1;A9;AB!H_CyH_;AF+;AB+V+;ABg®>WYCE;AC
op96H:;A9<B+;Ao oWYb5B+;^H_9<CEDGF+;AB{\)WYCECE;AB+CEc1;A!H_`E@5op;^H_;A`«WYBﬀWYa6¦CE9<;A`yHk4C: o Łﬀ@5a<b5;AB+V+;AB~S;A`EV+;ABV+9<;
;A9<B+?A;Aa<B+;AB)m@5opc1@5B+;AB!H_;ABrV+;ACU©\PV+;^HGWY9<a<a<9<;A`yHSX1;ACEDGF+`E9<;AX1;AB4
 %ﬁ#(00/0 
#,  #, ﬂ 
	ﬃ# 
 0 
#,</' # +#(0
#(0   - ﬂ )!$- ﬂ #
<Uo ?ATb5;^~«sWYF+`Ea<;A9<CyH_;ABVﬀW4!-op96H«V+;Ao§\)WYCECE;AB+CEc1;A!H_@5op;^H_;A`WYT+CECEDGF+a<9<;"!5a<9<DGFV+9<; / T+C_WYo
op;AB+CE;^H_?AT+B+b5@5B)NQP+RxNWY`yH_9<Y;Aa<BrWYBﬀWYa6¦CE9<;A`yH~d9<`EVlT+B+VrB+9<DGF!HUW%H_op@5CEc+FsWY`E9<CEDGF+;>®>WYCE;Y+9<CyH
;ACB+@YH ~S;AB+V+9<b+5V+9<;v© ;A`E@5CE@5a<;S5@5BV+;ABCE9<;vT+opb5;AX1;AB+V+;AB®>WYCE;AB?ATH_`E;AB+B+;AB47WY?AT~d9<`EV;A9 
B+; WY;A`E@Vl¦BﬀWYop9<CEDGF+;U#9<B+CE;d5;A`y~S;AB+V+;^HklV+9<;d© ;A`E@5CE@5a<;d?AT;A9<B+;Ao²CEDGF+oWYa<;ABPH_`_WYF+aﬀX sT+B+V+;Aa6H
T+B+VrCE@9<oh© B+CEDGF+a<T !;A9<B+;:;3 ;A!H_965;>n
`E;AB+BT+B+b5@5BrY@5B+V+;A`ECE9<;A`yH_;A`UNFﬀWYCE;T+B+V®>WYCEc+FﬀWYCE;
;A`Eos@5b5a<9<DGF!Hk4 <U`ECEc+`YsT+B+b5a<9<DGF~dT+`EV+; V+9<;U#9<B+CE; WYBpV+;A` <UB+965;A`ECE96HsW%HQ5@5B\I9<B+B+;ACE@YHGW>5@5Bﬂ#9<T
;^HWYa 48M 3/Z5Z!|YWl X N
;AB!H ~d9<DGY;Aa6HT+B+V-CEcsW%H_;A` V+;AB-;tzlc1;A`E9<op;AB!H_;Aa<a<;AB`yq@5`EV+;A`EB+9<CECE;ABWYB+b5;AcﬀW4!YH
j!}    "	      
	    	       *	   	  
Aerosolpartikel
in der umgebenden
Gasphase
Aerosolstrahl
Blenden
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Integrationszeit Masse 63 [s] 
 Peak1, Integrationszeit Masse 18: 5s
 Peak1, Integrationszeit Masse 18: 10s
 Peak1, Integrationszeit Masse 18: 15s
 Peak1, Integrationszeit Masse 18: 20s
 Peak1, Integrationszeit Masse 18: 30s
 Peak1, Integrationszeit Masse 18: 40s
 Peak4, Integrationszeit Masse 18: 5s
 Peak4, Integrationszeit Masse 18: 10s
 Peak4, Integrationszeit Masse 18: 15s
 Peak4, Integrationszeit Masse 18: 20s
 Peak4, Integrationszeit Masse 18: 30s
 Peak4, Integrationszeit Masse 18: 40s
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